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I. —On some East African OtiorrhynchinsB (Col., Curcul.). 

By Sir (Juy A. K. Mabshall, F.R.S. 

When Lacordaire wrote his monumental classification of 
the Coleoptera, the weevils of East Africa were practically 
unknown. Since then a large number of new genera of 
Otiorrhynchinw have been described from this area and 
fitted provisionally into Lacordaire’s framework, but the 
results have not been altogether satisfactory and various 
adjustments will be necessary. Here an attempt is made 
to deal with only a portion of the tribe hitherto known as 
Oosomini, the number of genera in which has at least 
quadrupled. 

Lacordaire’s primary division of the Otiorrhynchuue 
was based on the structure of the corbel of the hind tibiae, 
this being either open or enclosed. With the relatively 
few genera at his disposal this worked quite satisfactorily ; 
but now numerous species have been found in which 
this structure exhibits various intermediate forms, so that 
it becomes necessary to relegate it to a lower grade in 
the dichotomic series. 

An examination of some hundreds of genera and 
thousands of species from all parts of the world has 

Ami. A Mag. N. Hitt. Ser. 11. Vcl. ix. 1 
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revealed another character which may prove to be of 
considerable taxonomic importance, namely, the chieto- 
taxy of the mandibles. On this basis the Otiorrbynchina* 
fall fairly equally into two main group*. In one of these 
(which may be called the Trichwtognathi) each mandible 
bears only three seise, which are arranged in a regular 
sequence in relation to the mandibular scar : one in front, 
one at the side, and one behind it. In the second group 
(Polychietognathi) the mandible bears more or less 
numerous seta* (sometimes accompanied by scales) placed 
irregularly, though the number is rarely reduced to 
only four. 

If these characters are applied to Laeordaire s system, 
they will be found to fit in very satisfactorily. In bis 
arrangement the Otiorrhynehina* are placed between the 
Bracliyderina* and the Eremnirue, and it is interesting to 
note that the species of the former subfamily are entirely 
polychintognathous. while those of the Eremnime are 
consistently triclnetognathous, so that the Otiorrhyn- 
cbina' occupy an intermediate position between then). 
This suggests that possibly the mandibular cluetotaxy 
may be useful in an even wider scope namely, as a 
primary division of the whole series of Ourculionidiv 
Adelognathi : but this will require much further investi¬ 
gation, though it may Ik* observed that the Microcerina* 
and Leptopixue are all polychaMognathous. It is also 
noteworthy that in the great series of Phanerognathi 
the vast majority of genera have the mandibles entirely 
devoid of setae. 

In Laeordaires Otiorrhynehina? the tribes fall into the 
two groups as follows :— 

Polychsetognathi: Geleethetini, Otiorrhynohini, Lapa- 
roeerini, Episomini, Eustylim. 

Triehaetognathi: Oosomini, Peritelini, Trachyphloeini, 
Phyllobiini (except Phyllobius , which like Polydrwu a has 
multisetose mandibles). 

Oosomini. 

In his key to the tribes of Otiorrhynchinae, Locordaire 
defined the present; tribe as having the corbels of the 
hind tibiae enclosed, the tarsal claws connate, and the 
elytra .without shoulders ; but nevertheless he actually 
included in it two genera, Pyctoderes and Porpaow, in 
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which the tarsal claws arc free, and further, he mis¬ 
interpreted this character in Oosomm and Piezodwes, in 
which the claws are also free. 

ft seems, therefore, desirable to separate these genera 
(for which the tribal name Oosoniini must now be used) 
from those having connate daws, for which a new tribe 
is suggested below. The present tribe will also include 
Chalrpoderns Mshl., 1923, and Phlyctinus Schttnh.. 1826, 
which latter must be excluded from the Otiorrhy rich ini 
on account of its trisetosc mandibles. All these six 
genera are confined to the western side of South Africa 
(though Phlyctinus rail os us Hob. lias been carried by 
commerce to other countries), and several undescribed 
genera are also known to occur in the same area. 

Embrithim. trib. nov. 

As just explained, this tribe includes all those genera 
hitherto placed in the Oosoniini that have connate tarsal 
claws, and it may be divided into two groups -one having 
ten complete stria 4 on the elytra, and the other twelve or 
more (sometimes very irregular) stria 4 . The multistriate 
grouj) appears at present to be confined to tropical 
Africa, extending across the continent : whereas the other 
group ranges from Abyssinia to the Cape, though none of 
the tropical genera has so far been found to occur in 
South Africa. 

Owing to the present difficulty in obtaining access to 
necessary material, it is projiosed to deal here only witli 
the East African genera of the 10-sfriate group. It may 
be noted that the genus Cerator rates Hai\, which most 
authors have included in this group, cannot be retained 
here because it has multisetose mandibles ; von Harold 
quite correctly placed it in the Episomini. 

The following key may serve provisionally as a means 
of distinguishing the East African genera of Embrithini 
that have ten striae on the elytra ; but it must be noted 
that the genus Mecomerinthns Fst. is known to the writer 
from description only. 

1 (32). Menluin bearing two seta*. 

2 (21). Epistom© with its hind margin ungu¬ 

late and extending well behind front 
margin of aerobe* (ill-defined in Pam- 
ple*ius, which has anfcennm entirely 
devoid of wales). 


1 * 
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8 (4), Hind margin of eye raised above 
temple and more or less projecting 
angularly backwards (not visible 
when eye touches pro thorax); 
corbels of hind tibiae squamose in¬ 
side ; aerobes lateral, hardly visible 
from above . Sitnod**, gen. nov. 

4 (8). Hind margin of eye continuous with 

temple; corbels of hind tibiae bare 
inside; aerobes subdorsal or sub- 
lateral, distinctly visible from above. 

5 (8)* Bostrum with gen® not or only very 

slightly dilated; aerobes sublateml. 
narrowly visible from above ; meso- 
stermim with a sharp median tu¬ 
bercle. 

6 (7)* Antennal scape very broad, strongly 

compressed ; dorsal area of rostrum 
of equal width at base and apex ; 
basal margin of elytra sinuate, with 
tbs lateral angles produced sharply 

forwards . Leuro&capus, gen. nov. 

7 ( 6 ). Antennal scape not compressed, sub- 

cylindrical; dorsal area of rostrum 
narrower at base than between an¬ 
tennae ; basal margin of elytra trun¬ 
cate. the angles not produced. Epicasticue, gen. nov. 

8 (6). Bostrum with gen® strongly dilated ; 

aerobes subdorsal, broadly visible 
from above. 

9 (10). SJpistome very ill-defined ; antennas 

without a trace of scaling ........ ParapU&iu* Hartm. 

10 (9). Epistome sharply defined; antennas 

with at least the scape squamoee. 

11 (12). Heacwtemum with a median tubercle ; 

hind cox® reaching elytra ; dorsal 
area of rostrum very broad and very 
shallowly sinuate laterally ; head 
with a shallow transverse impression 
behind eyes .. Amphilm^at Klb. 

12 (U). Meeostemura without a tubercle; 

hind cox® narrowly separated from 
elytra ; dorsal area of rostrum much 
narrower, distinctly sinuate laterally; 
head not impressed behind eyes. 

18 (20). Metepteteraal suture obsolete behind. 

14 (19), Bostrum without any lateral carina 
between eye and sc robe ; forehead 
broader than greatest distance be¬ 
tween scrobes. 

18 (18), Head and pronotum clothed with long 
erect scales matted together by an 
earth-like exudation; elytra with a 
solitary wart-like elevation at base 
of stria 1; scape clavate, its stem 

_ not muoh thicker than fcuuole . ZmMMh, pn. n»v r 

1# (IS). Head and pronotum with normal flat 
male, elytra without a aoiitarjr 
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wart-like elevation at base; scape 
cylindrical, very stoat., much thicker 
than funiclc. 

17 (18). Forehead as broad as base of rostrum ; 

joint 2 of funiele longer than 1 ; front 
margin of proateraum truncate_ 

18 (17). Forehead narrower than base of ros¬ 

trum ; two basal joints of funido 
equal; front margin of prostomum 
sinuate. 

19 (14). Rostrum with a sharp lateral carina 

running longitudinally between 
scrobe and eye; forehead much 
narrower than greatest distance be¬ 
tween sc robes. 

20 (18). Metepistomal suture complete to hind 

ooxsb ; rostrum with a lateral carina 
between scrobe and eye ; forehead 
broader than space between aerobes. 

21 (2). Epistome short, its posterior margin 

rounded or transverse and not ex¬ 
tending behind front margin of 
scrobes. 

22 (23). Scrobes lateral, hardly visible from 

above ; club of antenn te not wider 
than funiele ; corbels of hind tibia* 
partly squamose inside; mentum 
sessile. 

23 (22). Scrobes subdorsal, broadly visible 

from above ; club of antenna 1 wider 
than funiele ; corbels of hind tibia* 
bare inside ; mentum resting on a 
peduncle of the subinentum. 

24 (26). Epistome reduced to a very narrow 

transverse strip at extreme apex of 
rostrum without any carina, the 
space between it and scrobes densely 
squamoso; joint 1 of funiele longer 

than 2. 

26 (24). Epistome with its posterior margin 
forming an arcuate carina, the space 
between it and scrobes devoid of 
scales ; joint 1 of funiele not longer 
than 2. 

26 (27), Rostrum separated from head by a 

lisle stria that is clearly visible 
through the scaling; no bare call) 
at base of elytra ... 

27 (26). Stria between head and rostrum obso¬ 

lete or entirely concealed by scaling ; 
elytra with mall bare colli at base 
of suture. 

28 (29). Metepistemal suture complete ; inter- 

scrobol area of rostrum roundly di¬ 
lated ; forehead and dorsal area of 
rostrum clothed with very dense 

matted ourled, erect set*.. 

22 (28). Metepistemal suture obsolete behind ; 

interecrobol area of rostrum parallel- 


Opxeotrophu* Fst. 


Peribrotu8 Gerst. 


Opteodes, gen. nov. 


SphriyodM Gerst, 


PeriteUnnu* Fst. 


Sphrigodellw, gen, nov. 


Cadoderu* Mshl. 


Plocomtfopu*, gen. nov. 
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Glided ; forehead and dorsal area of 
rostrum squamosa, 

30 (31). Rostrum not or but Blights ly longer 

than broad; prothorax of equal 
width at base and apex ; hind ooxr 
reaching elytra; scales on upper 
aide flat ... 

31 (30)* Rostrum twice as long aw brood ; 

prothorax much narrower «t apex 
than at base; hind coxir narrowly 
separated from elytra ; scales oit 
upper aide concave. 

32 (1). Mentum bearing four or mow »eta\ 

33 (34). Rostrum entirely continuous with 

head, parallel-sided, int erscrobal ai on 
not wide* than a aerobe; meso- 
sternum with a median tubercle . , 

34 (33). Rostrum separated from head by a 

atria or ruIouh. 

35 (44). Splatome quite undefined or very 

short and not extending hehmd tbo 
front margin of Hcrobes ; joint 1 of 
arttotmaJ club shorter than the rest 
together. 

36 (43). Rostrum separated from head by a 

more or Iohh shallow ongulated stria, 
aerobe* open at the apex. 

37 (38) MetepiHtemal suture obsolete behind. 

elytra with intervals 3 and 5 mote 
or Iohh elevated, at leoRt near base. 
33 (37). Metepistornal suture complete ; ely¬ 
tra with intervals 3 anti 5 not ele¬ 
vated 

39 (40), holies ol uxwoKternnm externally ad¬ 

joining coxa' ojHMpio anil densely 
squarriose j aoape of antenna* with 
broad scales. 

40 (39). Lobes of mesoatermim bare, shiny, 

Ixnpunctato; scape setose only or 
with sparse hair-like scales. 

41 (42). Qetxm much dilated, interscroiial area 

strongly rounded laterally anti 
broader than forehead; mentum 
with four seta* . 

42 (41). Genie only slightly dilated, inter- 

serobal area with the sides straight 
and slightly diverging, narrower than 
forehead ; mention multisetose .... 

43 (36). Rostrum separated from hoad by a 

broad, deep transverse sulcus, 
scrota* closed at apex; met - 
epistemal suture abbreviated. 

44 (35). Eplatome sharply defined and ex* 

tending far behind front margin of 
scrobes; joint 1 of antennal club as 
long as the rest together. 

4fi (46). Elytra subquadrate or suboblong, 

broadly rounded behind ..,. 

46 (45). Elytra ovate, acuminate behind. 


Outhophye*, gen. nov. 


Steu orrha nvph us , 

[gen. nov. 


Holopronojni#, gon, nov. 


l*ehnobrotuH Hust, 


Anaple*iw MshL 


MecodyU# Kib. 


MenUlodt*, gen. nov. 


ViModkwfium Hust, 


Epiptdm&m* 
Mwm&inikm Fst, 
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Faust (Stott, ent. Zeit. 1898, p. 219) distinguishes 
Mecomerinthus also by oharaoters derived from the 
mesepistoraal suturp and the second ventrito, but neither 
of these is reliable if all the apeoiea of Epipedoaoma are 
taken into account. 

Simodbs, gen. nov. 

Head separated from rostrum by a distinct angulatod 
atm; forehead only a little narrower than base of 
rostrum ; eyes moderately convex, then hind margin 
raised above the level of the tern file and projecting 
backwards as a sharp angle when viewed from above 
(when the head is fully withdrawn into the prothorax 
the eyes fit closely against the pronotal margin and the 
angulation cannot be seen) Rostrum very stout, very 
slightly broader than long, parallel sided, the genu 1 quite 
undilated, the dorsal area with its margins quite straight 
aud parallel; scrobes lateral, narrow and parallel-sided ; 
epistome not sharply defined, its hind margin forming an 
acute angle behind the front margin of the scrobes ; 
mentum small, almost round, sessile, with two setae. 
AnUnim stout, densely squamose : scajie short, some¬ 
what curved, scarcely exceeding front margin of pro¬ 
thorax, gradually widening distally : funicle with joint J 
longer than 2 ; club broadly ovate Elytra broadly ovato, 
with a subhumerat prominence and ten regular stria 1 . 
Legs short and Btout; hind tibia; denticulate, the corbels 
broadly enclosed and partly squamose internally ; hind 
coxie reaching elytra. Sternum with front margin of 
prostornum deeply sinuate : mesostemum with a sharp 
median tubercle; metepisternal suture abbreviated. 
Venter with ventrite 2 only slightly longer than 3 and 
shorter than 1 behind a coxa ; interooxal process very 
little wider than a coxa. 

Genotype : Simodes rittatus, sp. n. 

Two other speoies are known, but the material is 
inadequate for description. 

The posterior angulation of the eyes is unique in, the 
tribe, but may be easily overlooked when these organs 
are pressed dose up against the pronotum, though this is 
in itself a correlated distinction, for in the other genera 
the eyes do not normally touoh the pronotum. 
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Simodee vittatus, sp. n. (Fig. 1.) 

Derm black, with dense whitish scaling and pale 
brown stripes; rostrum with a median brown patch ; 
pronotum with three sharply-defined broad brown stripes, 
the middle one divided by a narrow stripe of whitish 
scales; elytra with a brown sutural stripe (including 
stria 1) extending from the base to the top of the declivity ; 
a disced brown stripe running from base to middle between 
striae 4 and 6, then turning inwards and running for a 

Kig. 1. 



Simodes vittatus, gp. a., $, 


short distance between stri© 3 and 5, and on the declivity 
confined to interval 5 (sometimes confined to this interval 
from the middle to the apex); and a paler, indefinite, 
very variable sublateral stripe running somewhat obliquely 
from below the humeral prominence to the middle of the 
posterior declivity ; underside pale fawn. 

Head with a shallow transverse depression just behind 
the eyes; forehead flat, with a short deep median sulcus. 
Jwrtrum subquadrate, the parallel-sided dorsal area with 
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a short median carina on the basal half and a short sulcus 
on each side of it, but these almost entirely concealed by 
scaling. Antennse black, with dense pale scaling ; scape 
very stout, with stiff subrecumbent set®; funiole with 
joints 3~fl transverse, becoming slightly shorter pro¬ 
gressively, 7 without broad scales and mostly black 
like the club. Protharax transverse (5 : 8), moderately 
rounded laterally, widest behind the middle, distinctly 
narrower at apex than at base, the basal margin arcuate ; 
dorsum gently convex longitudinally, declivous anteriorly 
from near the base, shallowly rugulose, with a shallow 
interrupted sulcus on each side in a line with interval 4 
of the elytra. Elytra broadly ovate, similar in the two 
sexes except that the subhumeral swelling is a little larger 
in ?, widest at one-fifth from the base, which is broadly 
sinuate and not constricted laterally, broadly rounded 
posteriorly, with the actual apex (which is not visible 
from above) jointly acuminate; the dorsal outline con¬ 
tinuous with that of pronotum, forming a flat curve on 
the basal half, highest behind the middle, the posterior 
declivity very steep, perjiendicular in sinuate in $; 
the broad deep striee containing large round punctures, 
separated by their own diameter and fully visible although 
entirely clothed with scaling; the convex subcostate 
intervals broader than the striae, each with a row of 
very short sparse appressed inconspicuous set®. Legs 
black, with dense very pale scaling. 

Length 6-7 mm., breadth 3-4 mm. 

Kenya : Emali Range, Sultan Hamud, 4900-5900 ft., 
12?$, iii. 1940. 

Lburoscapits, gen. nov. 

Head separated from the rostrum by a deep angulated 
sulcus, appearing like a fine stria when the dense scaling 
is intact; eyes entirely lateral, strongly convex, highest 
far behind the middle. Rostrum very stout, as broad 
m long, with the sides nearly parallel, the gen® being 
undilated, the dorsal area as wide at the base as at the 
•apex, its sides shallowly sinuate; scrobes sublateral, only 
narrowly visible from above (the aides of the gen® being 
visible beyond them), parallel-sided, and extending deeply 
and without sealing to within a short distance from the 



10 


Sir Guy A. K. Marshall on 

eyes; epistome not very sharply defined, running back¬ 
wards in an acute angle far behind the front margin of 
the scrobes ; raentum sessile, with two set®. Anlenntr 
stout, densely squamose ; scape very broad, strongly 
compressed, widening close to the bast 1 and almost 
parallel-sided from there to the a]»ex : funiele with the 
two basal joints equal, club broadly ovate Prothorax 
strongly transverse, the base arcuate, the basal angles 
rounded. Elytra subglobose, with ten rows of punctures 
which are almost concealed by the dense scaling, the 
base broadly sinuate with the external angles projecting 
sharply forwards, and a hare callus at the bast* of the 
suture. Legs with the hind tibia- denticulate, without a 
mucro ; hind coxa- reaching the elytra. Sternum with a 
sharp median mesosternal tubercle : metasternum much 
shorter than a median coxu. the metepisternal suture 
obsolete in the posterior halt Vniter with vent rite 2 
shorter than 2 and 4 ; intercoxal process broader than 
a hind coxa (4 : 3). 

(!e»otyi>c : Leuroscapus tcssellatvs. sp. n. 

A somewhat isolated genus distinguished by its short 
parallel-sided rostrum, flattened scajie, and by the base 
of the elytra embracing the pronotum 

Levroscopus tessellalus, sp. n. (Fig. 2.) 

JV 1 term black, with dense sandy or brownish-grey 
scaling ; elytra with faint rows of distant paler sjmts on 
intervals 2, I. <t, 8, 

Head densely squamose, the scales on the convex 
vertex round and flat, those on the somewhat flattened 
forehead erect and densely packed, the frontal sulous 
deep, Rostrum with the broad dorsal area apj>earing 
almost flat on the basal hall with the lateral margins 
rounded off, but this is due to the dense erect scales 
which conceal the strong median and rather lower lateral 
carinse, the anterior part of the area with round flat 
contiguous scales. Antenna* blaok, with dense con- 
colorous scaling throughout; the broad scape with sparse 
short stiff suberect setae ; funiele witli joints 4-7 about 
as long as broad, 3 a tittle longer. Prothorax twice as 
broad as long, broadest close to the base (the angles of 
which are rounded off) and narrowing rapidly with a 
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slight curve fco the apex, without any apical constriction ; 
dorsum flat longitudinally in the middle, but sloping from 
base to apex, the shagreened derm entirely hidden by flat 
contiguous fluted scales (rather larger than those on the 
elytra) and a few short appressed seta*. Elytra very 
broadly ovate, widest at one-fourth from the base, the 
sides almost straight from the basal angle to a large 

Fig. 2 . 



Leurotcopufi tetftrtUatus, np.n., $, 


subhumeral prominence (more marked in S) and rapidly 
narrowing with a curve from there to the jointly acuminate 
apex, the basal angles projecting acutely forwards; 
dorsum strongly convex longitudinally, forming an almost 
continuous outline with the pronotum and steeply de¬ 
clivous behind, becoming vertical towards the apex ; the 
rows of ^hallow separated punctures almost entirely con¬ 
cealed by the dense sealing ; the intervals broader than 
the punctures, finely shagreened beneath the scaling. 
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intervals 2, 4, 6, 8 slightly broader than the others and 
with a few sparse erratic punctures as large as those in 
the rows ; the short spatulate subrecurabent setae forming 
« denser row on the narrower intervals. Legs rather stout, 
with dense grey scaling. 

Length 4-5-6-0 mm., breadth 2-5-4 0 mm. 

Nyasaland : Cholo, 2 5 $$ (R. C. Wood). 

Epioasticus, gen. nov. 

Head separated from the rostrum by an angulated 
sulcus ; eyes lateral, convex. Rostrum with the sorobes 
sublateral, widely separated, only narrowly visible from 
above, and the sides of the gen® visible beyond them; 
dorsal area shallowly sinuate laterally; epistome well 
defined, produced backwards into a sharp angle ; mentum 
With two set®. Antennae densely squamose throughout; 
scape nearly reaching the middle of the prothorax, very 
gradually widening to apex; funicle with the two basal 
jointB equal; club small, fusiform. Elytra ovate, with 
ten regular rows of punctures, the punctures separated by 
short transverse ridges. Sternum with a sharp meso- 
sternal tubercle; metepisternal suture abbreviated. 
Venter with the interooxal process wider than a coxa, 
ventrite 2 as long as 3 -f4. 

Genotype : Epioasticus vamomereni, sp. n. 

The general facies is like that of Peritmetus Klb. (which, 
however, has twelve stri® on the elytra) and the sculpture 
of the elytra is very similar to that of Amphitmetus 
transvereus Klb. 

Epicasticus vansomereni, sp. n. (Fig. 3.) 

Derm black; head and rostrum with dense pale 
fawn scaling and some metallic green scales at the apex 
of the rostrum and behind the eyes, muoh or most of the 
lower surface also green ; prothorax with green scales 
between the granules, an irregular broad fawn stripe on 
each side and another adjoining the cox®; elytra with 
pale green scales in the punctures or depressions, the almost 
obliterated intervals indicated by a narrow stripe of 
mostly coppery scales, an elongate pale patch on each 
aide of the declivity, a pale stripe on the apical fourth of 
the lateral margin, and the suture with a stripe of mixed 
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fawn and green scales; underside coppery fawn, with a 
broad median green stripe on the venter. 

Head densely squamose, the median sulous very broad 
and deep in front, narrowing behind. Rostrum longer 
than broad (6: 5), parallel-sided in the basal half and 
only moderately dilated at the gene; the dorsal area 
almost flat in the basal half, longitudinally rugulose 


Fig. 



JSpiocMeui vamom&rmi , sp. n„ 9 i punotures on elytra, enlarged. 


beneath the dense soaling, with a low scale-covered 
median oarina, the anterior half broadly and deeply 
impressed, containing the elevated epistome. Antennm 
black, with dense fawn scaling ; scape strongly ourved in 
the basal half, with numerous short stiff subrecumbent 
sets*; funiole with joint 1 as long as 2 and only slightly 
thicker, the distal joints narrowing and all much longer 
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than broad. Prothorax transverse (3:4), widest' at the 
base, gradually narrowing in front, with the sides slightly 
rounded, truncate or feebly arcuate at the base, shallowly 
sinuate at the apex; dorsum moderately convex longi¬ 
tudinally, highest behind the middle, with numerous 
separated bare flat shiny granules, which are much 
Sparser in the pale stripes, and a very fine low median 
Carina. Elytra ovate, acuminate behind, widest at the 
basal fourth, wider ami more acuminate in ?, truncate or 
feebly sinuate at the base ; dorsum moderately convex, 
forming almost a continuous curve with the pronotum. 
highest at about the middle steeply declivous at the 
apex in $, much less so in o ; the shallow transverse 

I mnctures separated in the rows by .short, low transverse 
>ar© ridges, which rarely coalesce laterally and are higher 
than the very narrow inconspicuous interrupted intervals 
between the rows of punctures ; the scales small, round 
and contiguous, except the pale ones near the apex 
which are much larger and overlapping, the intervals 
with a row of short inconspicuous subrecumbent pale 
notee. Legs red brown with the tarsi black, fairly densely 
clothed with pale scales and with short subrecumbent 
pale seta 1 ; hind tibiae of $ with very small denticles. 
Length 7-10 mm., breadth 3 2-5-fl mm. 

Kenya : Rabai, 1 <J, i. 1924 (Dr. F, G. L. van 
Someren), 1 <J, 2%'. i.-ii. 1929 (.4. F. J. Gedue), 4<M. 
4 9$. viii - 1»37 (F G. L. v. fit.): Nhirnba Hills, 6 A*. 
10 ??, iii. 1941 (V. G. L. v. 8.— type), 7 ,JJ, 2 vii. 1939. 
Zanzibar : 1 


Embsithodks, gen. nov. 

Head clothed with dense erect clavate scales, matted 
together by an earthy secretion, the stria separating it 
from the rostrum normally concealed; forehead very 
nearly as broad as base of rostrum ; eyes lateral, mode¬ 
rately convex. Rostrum about as long as broad, with 
geuse dilated; scrobes subdorsal, broadly visible from 
above, the greatest apace between them narrower than 
the forehead; dorsal area broad, distinctly sinuate 
laterally jepistome aouminate posteriorly and extending 
tar behind front margin of aerobes; mention sessile , 
with two setae. Antennas densely squamoee; scape 
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slightly curved, gradually clavate ; funicle with the two 
basal joints equal; club broadly ovate. Prothorax clothed 
dorsally with erect scales like those on head. Elytra 
ovate, with ten regular stria?., and a flat triangular callus 
at the base of stria 1 ; stria* 5 and 0 separate at the 
base. Legs with hind tibia? denticulate and with a 
mucro, corbels broadly enclosed. Sternum without a 
mesostemal tubercle; metepisternal suture obsolete 
behind. Venter with intercoxal process not wider than 
a coxa ; contrite 1 behind a coxa much longer than 2. 

Genotype : Emhrith<* musr-osvs Gerst. 

Embrithes SohOnh.. which is known so far only from the 
Cape Province of South Africa, differs from this genus 
as follows :—The head, rostrum, and prothorax are 
clothed with normal flat scales ; eyes subdorsal, forehead 
much narrower than base of rostrum ; funicle with joint 1 
longer than 2 ; elytra without any basal oalli, stria* 5 and <5 
uniting at base : ventrite 1 not longer than 2 behind 
a coxa. 

The only other species known to me that will come 
within the genus are Embrittles eone/mnus Pst. and 
E. sutiiralis Har. 

The four species of Embrithes described by Paust 
from S. Abyssinia (Ann. Mus. Civ. den. 1895, p. 235) 
certainly do not belong here, and it is very doubtful 
whether they are rightly placed in SchOnherr's genus, 
but they are all unknown to me. 

Pkbibrottts Gerst. 

An examination of the types of P. pustulosus Gerst., 
1871, and P. prolixus Pst., 1896, shows that the latter 
is undoubtedly a synonym of pustulosus. Faust was 
misled by Garstaecker’s statement that in his species 
the corbels of the hind tibiae are not enclosed, which is 
incorrect. P. albovarius Champ., 1911, is also a synonym 
of the same species. 

Opseodxs, gen. nov. 

Bead separated from rostrum by an angulated stria; 
forehead narrower than the widest space between the 
serdbes (4:5); eyes only slightly convex. Rostrum 
elongate, much longer than its basal width, strongly 
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dilated at the gen®; dorsal area sloping laterally, with 
two sharp carinee on each side, deeply incised in front 
by the incurved scrobes, which are broadly visible from 
. above: epistome rather short, bounded behind by an 
angulated carina which extends behind the front margin 
of the scrobes, the space between it and the scrobes 
bare and impressed; mentuni sessile, with two set®. 
Antenna elongate, densely squamose; scape slender, 
curved, gradually olavate; funide with joint 2 much 
longer than 1 ; club elongate, fusiform. Elytra broadly 
ovate in globose in $, with ten regular stri®. Legs 
with hind tibi® denticulate, the corbels broadly enclosed, 
bare inside ; hind cox® reaching elytra. Sternum, with 
front margin of prosternum truncate, mesostemum with¬ 
out a tubercle, metepisternal suture obliterated behind. 
Venter with the intercoxal process a little wider than a 
coxa, ventrite 2 very slightly longer than 3. 

Genotype : Opeeodes piger, sp. n. 

The c? superficially resembles Sphrigodes , but apart 
from its complete metepisternal suture, the latter differs 
in its much shorter rostrum and subconical prothorax. 
The globose $ is much like an Opseotrophus, but the latter 
may be distinguished by its very thick soape, broad 
forehead and convex eyes, and the rostrum lacks the 
second lateral carina. 

Only a single species is known. 

Opeeodes piger, sp. n. (Pig. 4.) 

<J?. Derm black, with dense brown Beales and paler 
markings of grey to yellowish scaling ; head and rostrum 
entirely pale ; prothorax with a variable irregular median 
pale stripe and a much broader one on each side, the, 
latter stripes with a quadrate emargination in the middle* 
of the upper edge ; elytra with a very ill-defined broad 
sublateral macular pale stripe from base to declivity but 
not extending to the lateral margin, and scattered small 
pale spots on the disk ; underside with dense pale 
and large brown patches on the sides of the sternum. 

Head with dense scaling and a deep median stria, 
Rostrum longer than its width (5: 4), parallel-sided from 
base to middle, broadly dilated at the gen®; dorsal 
area with the inner oarin® parallel from base to sarobea, 
the apace between them fiat with a very fine low m»dbm 
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carina. Antennae black, with distal joints of funiole 
much longer than broad, 3 to 6 progressively diminishing, 
7 as long as 4. Prothorax (2:3) rounded laterally, 
widest at the middle, the apex much narrower than the 
truncate base; dorsum gently convex longitudinally, 
highest behind the middle, with sparse, large shallow 
bare punctures, each containing a short davate dark 
recumbent seta. Elytra strongly rounded laterally, widest 
before the middle, sinuate at the base, which is shallowly 

Kig. 4. 



Opteodta pigar , »p. n., $. 

constricted laterally, obtusely acuminate at the apex ; 
dorsal outline moderately convex in <J, continuous with 
that of the prothorax, highest behind the middle, and 
very steeply declivous behind; dorsal ourvature much 
stronger in $, not continuous with that of the pronotum 
but doping steeply to the base, highest at the middle, 
and vertioal at the apex ; the narrow shallow strhe^with 
Ann. Ac Mag. N. Hist. Ser. 11. Vol. ix. 2 
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■widely spaced bare round punctures, which in stria 1 
1-3 near the base have a small shiny granule on their 
anterior margin; intervals broad and flat, with finely 
striolate convex scales and a row of very inconspicuous 
small recumbent clavate setse, interval 1 being quite 
bare at the base for a distance of two or three punctures. 
Legs black, with dense pale scaling, the posterior pail's 
of femora with dark scales in the middlo and at the apex. 

Length, S 5*0-6*2. y 60-90 mm. ; breadth, J 3-3~3-r>, 
9 S /V-5 0 mm. 

Kenya : Lower Tana R. to Sabaki, 4 JcJ, 5 99. iv.-v. 
1932 (H. J. Alien Turner & McArthur- type); Rekoke, 
J <$, 1 $, vii. 1932 (H. J. A. Turner). 


Sphrigodes Gerst. 

On critical examination this genus proves to be com¬ 
posite. In the typical East African species (genotype, 
margaritru’x'HH Gerst.) the elytra have 10 striae and the 
mesepistemal suture is complete ; other East African 
species (varkgatus Hartm. and globulus Mshl.) have this 
suture much abbreviated and 16 striae; whereas all the 
South African species have the suture also abbreviated, 
but only 10 striae on the elytra. 

Thus restricted, the genus Sphrigodes occurs only in 
East Africa and contains the following species :— mar- 
garitaceus Gerst., miser Fst. ( Embrithes), plagiatus Fst. 
( Embr .), vicinus Hartm., babmdti Hust., griseus Hust., 
subdenudatus Hust., and probably mixtvs Hust. (unknown 
to me). 


Amphitrettjs, gen, nov. 

This multistriate genus differs from Sphrigodes, as stated 
above, in having 16 striae on the elytra and in the abbrevia¬ 
tion of the metepistemal suture; the form of the rostrum 
also differs, in that the scrobes curve inwards less strongly 
behind and the excision of the dorsal area is much less 
deep. 

Genotype : Sphrigodes variegatus Hartm. 

Sphrigodes globulus Mshl. must also be transferred to 
thiB genus, and two other East African species are known, 
biit from single specimens only. 
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Mesphrigodes, gen. nov. 

This genus includes the four South African species that 
have hitherto been included in Sphrigodes :— omatus Fhs. 
(genotype), decor us Mshl., depressifrons Mshl.. and lateralis 
Mshl. (1938), 

The genus differs from Sphrigodea in having the met- 
episternal stria abbreviated ; the rostrum is differently 
shaped, being much more steeply declivous laterally, with 
the sides of the dorsal area much less deeply sinuate; 
and the two basal joints of the funicle are equal, whereas 
in Sphrigodea and Amphiiretva joint 2 is longer than 1. 

Sphrigodkllus, gen. nov. 

Head separat ed from rostrum by an angulated stria ; 
eyes lateral, convex. Rostrum longer than broad, slightly 
and gradually widening from base to apex, without 
carina; or sulci; scrobes subdorsal, short, curving inwards 
behind ; dorsal area sinuate laterally, twice as wide as a 
scrobe between the scrobes, the apical margin truncate, 
with an extremely short transverse epistome without any 
carina, the dense scaling being continued right up to its 
margin ; mentum pedunculate, with two setae. Antennas 
with only the scape densely squamose and extending 
beyond the margin of the prothorax, only slightly curved 
at the base, thence straight and gradually clavate at the 
apex ; funicle -with joint 1 longer than 2, the distal joints 
moniliform and bare ; club ovate, rather short. Pro¬ 
thorax as long as broad, the gular margin sinuate. Elytra 
broadly ovate, with ten regular striae. Sternum without 
any tubercle on the mesosternum ; metepisternal suture 
Abbreviated ; hind coxae reaching elytra. Venter with the 
intercoxal prooess twice as wide as a coxa, ventrite 2 
nearly as long as 3 +4. Scaling : all the dorsal scales 
conoave, or with a median puncture. 

Genotype : Barianus centralis Hust., 1929. 

The extremely short transverse epistome and the 
extension of the scaling right up to the apical margin of 
the rostrum will distinguish this genus from all those 
here associated with it. Cadoderus lepidus Mshl., 1940, 
tnust also be included in the genus. 

Barianus is a purely Madagascar genus, with a very 
different head and rostrum ; these together form a regular 

2* 
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cone, with the eyes flat and dorsal, so that the sides of 
the head can be seen from above, and the interscrobal 
area is not wider than a scrobe; the intercoxal process 
of the venter is not broadly truncate, but ogival and not 
wider than a coxa, and ventrite 2 is much longer than 
3+4. 

Plocometopu 8, gen. nov. 

Head separated from rostrum by a broad shallow 
sulcus, which is entirely concealed by long erect matted 
curled setae that extend from the forehead along the 
dorsal area of the rostrum to the antennae ; forehead 
much narrower than base of rostrum ; eyes almost flat, 
subdorsal. Rostrum stout, a little longer than broad, 
widening somewhat at the genae ; dorsal area narrowing 
rapidly from base to antennae, where it is narrower than 
the middle of the scape, the widest space botween the 
aerobes half as wide as the forehead ; aerobes dorsal, very 
Inroad, ending before middle of rostrum ; epistome very 
short, nearly vertical, the posterior margin with a sharp 
arcuate carina ; mentum sessile, with two setae. Antenna; 
densely squamose: scape stout, cylindrical, reaching 
middle of prothorax, with stiff curved setae ; funicie with 
joint 2 longer than 1 ; club narrowly ovate. Prothorax 
slightly wider at the truncate base than at apex, clothed 
with densely matted feathery scales, presenting a fine 
sponge-like texture. Elytra broadly ovate, with ten fine 
striae, stria 1 with two or three shiny granules at its base. 
Legs with the hind tibiae finely denticulate and mucronate, 
the corbels narrowly enclosed. Sternum with the 
mesepisternal suture complete. Venter with the inter¬ 
coxal process about as broad as a coxa, the three inter¬ 
mediate ventrites subequal. 

Genotype: Meira mUellata Hust. 1029 (later trans¬ 
ferred to Cadoderus). 

The only known species is a rather aberrant one, which 
cannot be retained in Cadoderus on account of its complete 
metepisternal suture, 

Oncophyes, gen, nov. 

Head separated from rostrum by a shallow sulcus, 
which is, however, entirely concealed by soaling; eyes 
flat, width of forehead equal to or less than length of 
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•an eye. Rostrum stout, as long as broad, gradually 
widening from base to apex, with the sides straight; 
dorsal area much nano wed between the scrobes, being 
there parallel-sided and not wider than a scrobe, the 
latter being dorsal and very broad, almost or quite as 
broad as long ; epistome very short, vertical, its posterior 
margin with an arcuate carina, not nearly reaching the 
scrobes, the space between them bare ; mentum very 
shortly pedunculate, with two setae. Antennm with 
scape slightly widening from base to apex, with dense 
scaling and stiff curved setae ; funicle with the two basal 
joints equal. Prothorax very nearly as long as broad, 
of equal width at base and apex. Elytra ovate, acuminate 
tehind, with ten striae and two small ealli at the base 
of the suture. Legs with the hind tibia 1 denticulate and 
mueronate, the corbels rather narrow and bare ; hind 
coxae reaching elytra. Sternum without a mesostemal 
tubercle ; metepisternal suture abbreviated. Venter with 
the intercoxal process as broad as a coxa ; vent-rite 2 
shorter than 1 behind a coxa. 

Genotype : Ellimenistes amrmus Hartm. (later trans¬ 
ferred to Cadoderns). 

In addition to the distinctions given in the Key. Cado - 
derus differs from this genus in its more convex eyes and 
much more slender antennae, which have a clavate sca[>e. 

A second undescribed species is known. 

Stenohrhamphus, gen. nov. 

Head separated from rostrum by a sulcus that is 
entirely concealed by dense erect scaling ; eyes almost 
flat. Rostrum elongate, twice as long as broad, with the 
genm scarcely dilated ; dorsal area almost parallel-sided, 
the space between scrobes only a little more than half as 
wide as forehead ; scrobes suhdorsal, broadly visible from 
-above; epistome very short, steeply declivous, its hind 
margin arcuately carinate, remote from the scrobes. the 
spaoe between them being bare of scaling ; mentum 
resting on a peduncle of the submentum, bearing two 
set®. Antennm long, slender, partly squamoee; scape 
gradually clavate, almost straight; funicle with the two 
basal joints equal. Elytra broadly ovate, with ten regular 
stria and dense concave scales. Legs with the hind 
tibtae not denticulate but with a sharp mucro, the corbels 
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rather narrowly enclosed, front tibia* with the external 
apical angle somewhat produced outwards ; hind coxa* 
narrowly separated from elytra. Sternum with the front 
margin of prosternum sinuate ; mesosternum without 
a median tubercle, metepisternal suture obsolete behind. 
Venter with the in ter coxal process as wide as a coxa : 
ventrite 1 behind the coxa? much longer than 2. 

Genotype: Sphrigodes crinitm Mshl.. 1934. 

Only a single species is know r n at present; it is a small 
insect (about 3 mm.), readily recognisable by its very 
long, sharply pointed, erect seta* and concave scales. 
From Sphrigodes it differs also in its long, almost parallel¬ 
sided rostrum, very short epistome, and abbreviated 
metepisternal suture. 

Houmnosoers, gen. nov. 

Ifeud continuous with the rostrum without any dividing 
Stria; eyes lateral, moderately convex. Rostrum as 
long as broad, parallel-sided, the gen#* not dilated, the 
dorsal area with its sides straight and rapidly narrowing 
from base to apex, the space between the aerobes not 
wider than a scrobe ; scrobes dorsal, very broad ; epi¬ 
stome short, its posterior margin with a strongly arcuate 
carina that does not exceed the front margin of scrobes ; 
mentum on a very short peduncle, with four seta*, A?i- 
tmnm with the scape densely squamose : funicle with 
the two basal joints equal. Prothorax transverse, 
narrower at apex than at base. Elytra ovate, somewhat 
constricted at base, with ten stria*. Leys with the hind 
tibiae denticulate and sharply mucronate, the corbels 
narrowly enclosed ; hind coxa 4 reaching elytra. Sternum 
with a sharp tubercle on mesosternum ; metepisternal 
stria abbreviated. Venter with the interooxal process as 
broad as a coxa, ventrite 2 a little shorter than 1 behind 
the coxae. 

Genotype : Holoprosopus segnis, sp. n. 

Holoprowpus segnis, sp. n. 

<??• Derm black, with dense greyish-brown scaling; 
prothorax with a very faint paler median stripe ; elytra 
with indefinite variable lighter and darker markings. 

Head densely squamose, forehead flat, with a median 
stria. Rostrum stout, parallel-sided; dorsal area nar- 
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rowing from base to apex, broadly depressed in the 
middle. Antennas with the scape rather elongate, gently 
curved, very gradually widening from base to apex, with 
stiff curved pale set® in addition to the dense scaling; 
funide with the distal joints longer than broad and clavate. 
Prothorax (3:4) moderately rounded laterally, widest 
behind the middle, narrower at apex than at the truncate 
base; dorsum with a broad shallow" transverse im¬ 
pression across the apical half and a very shallow round 
depression on each side near tho base, densely squamose, 
with short dark subrecumbent scale-like set® and a few 
narrower erect set® near the apical margin. Elytra 
ovate, a little broader and more acuminate behind in $. 
somewhat constricted at the base, with the basal angles 
projecting slightly forwards ; dorsal outline moderately 
convex, the posterior declivity steep, becoming vertical 
in $ ; stri® narrow, with fine punct ures showing through 
the scaling ; intervals almost fiat, with partly overlapping 
scales and a sparse row of spatulate set® which are sub¬ 
recumbent on the disk and erect on the declivity. Leys 
black, except the tarsi which are red-brown, with dense 
greyish-brown scaling, the posterior pairs of femora with 
the basal half mostly dark brown. 

length 3 7-fi O mm., breadth 2-3 mm. 

Kenya : Kiambu, 6 orf , 2 $$, 1931 (R. U . Le PeUey — 
type) ; Fort Hall, l 9 , iv. 1938 {(■. D. Knight). 

Mekullodks, gen. nov. 

Head separated from rostrum by a very shallow, 
sometimes partly obsolete, angulate stria; eyes widely 
separated, strongly convex. Rostrum stout, somewhat 
longer than broad, the dorsal area very broad, widest 
beyond the antenn®, its sides straight or shallowly 
sinuate ; epistome ill-defined ; gen® moderately dilated, 
the scrobes broadly visible from above; mentum with 
4-6 set®. Antesmm elongate ; scape slender, gradually 
clavate, devoid of scaling, with very short fine pale 
subereot set®; funicle with joint 1 longer than 2, the 
distal ones elongate and clavate ; club narrowly fusiform. 
Elytra elongate, ovate, a little wider at the base than the 
base of the prothorax, with ten regular Htri® and with an 
obtuse callus on each side adjoining the apex. Lege 
slender; hind femora not exceeding the apex of ventrite 4; 
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Iliad tibiae denticulate, the corbels broadly enclosed; hind 
coxae reaching the elytra. Sternum with the metepisternal 
suture complete; mesostemal process convex but not 
tuberculate. Venter with ventrite 2 as long as 3+4, 
ventrite 5 of $ with an apical elevation. 

Genotype : MentUa callow Hust., 1929* 

The genus Mertdla Aur. has the corbels of the hind 
tibiae narrowly enclosed and the small mesepisterna are 
remote from the base of the elytra, so that it belongs to 
the tribe Peritelini. 

Another species which must be referred to Merullodes 
is Amphitrneius gibbosus Hust., and a third is described 
below. All three species have a callus close to the apex 
of the elytra, and this character may prove to have a 
generic value. The genus appears to be alpine in 
distribution. 


Mtrull odes djemensis , sp. n. 

?. Dull black, entirely devoid of scaling above and 
below. 

Head, with the forehead flattened in the middle and 
with coarse confluent punctation. Rostrum with the 
broad dorsal area shallowly impressed, longitudinally 
atriolate, its margins subcostate, straight and diverging 
somewhat in front ; the apical area shallowly impressed, 
its posterior margin forming a broad curve between the 
•antennae. Antenna? slender, black ; scape quite straight. 
Prothorax (4 : 5), moderately rounded, broadest behind 
the middle, the apex much narrower than the arcuate 
base ; dorsum with very shallow (confluent punctation, a 
large trapezoidal area on the disk which is flat near the 
apex and broadly and deeply impressed behind, and two 
much shallower rounded impressions on each side. Elytra 
ovate, widest at one-fourth from the base, which is 
broadly sinuate and somewhat constricted laterally, the 
sides shallowly sinuate near the apex, which appears 
obtusely truncate viewed from above owing to two large 
smooth subapical calli, the actual apex being acuminate 
and shortly produced downwards ; the rather large round 
separated punctures forming quite regular rows, the 
intervals not wider than the punctures, set with numerous 
iimgular granules, most of which are flattened and trans¬ 
versely elongate, those on the lateral intervals minute. 
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Legs red-brown, with the tarsi fuscous, slender, finely 
setose, entirely devoid of scales, the teeth on the hind 
tibiae very small. Venter of $ almost glabrous in the 
middle, shagreened laterally, ventrite 5 punctate and with 
An elongate smooth tubercle. 

Length 12 mm., breadth 0 mm. 

Abysswia : Djemdjem Foi’est, 8000-9000 ft., 1 
ix.-x. 1926 (Dr. II. Scott). 

The 9 of M. callosa Hust. differs in its green scaling ; 
the prothorax is only somewhat flattened on the disk 
with a single fovea on each side; and the elytra bear 
very shallow, more or less irregular punctures, the base 
being truncate and not compressed laterally. M. gibhosvs 
Hust. differs inter alia in its very much more finely 
sculptured surface, the punctures on the elytra being 
barely half the width of the intervals and bordered 
anteriorly by distinct granules. 

Mecostylus granulatus , sp. n. 

rJV- Dorm black, moderately shiny, appearing bare 
but actually with very minute sparse greenish-whito 
scales ; in one § only t hen? is a short sublateral stripe of 
broad white scales on the basal half of the pronotuin 
and on the elytra a diffuse humeral spot, of similar scales 
and a still more diffuse spot at a short distance behind it ; 
posterior pairs of femora with a dorsal patch of white 
scales ; underside almost, devoid of scales. 

Head with shallow, more or less confluent punctures 
and a deep frontal iovea. Rostrum elongate, parallel¬ 
sided and subcylindrical in the basal half, broadly and 
abruptly dilated at the gena?; dorsal area with its lateral 
margins rounded off and not carinate on the basal half, 
flat on the disk, with a flattened median carina and a few 
punctures on each side of it; epistome undefined, the 
whole apical and intersorobal area being smooth, im- 
punotate and almost flat; lateral area with an almost 
impunctate stripe between eye and scrobe, without any 
definite sulcus. Antenna: black, without any scaling; 
scape elongate, slender, gently curved, abrupt davate; 
funiole with the two basal joints subequal, the distal 
joints all longer than broad and subconical, 3-6 gradually 
diminishing, 7 as long as 6. Prothorax nearly as long as 
broad in slightly more transverse in rather stsetotgly 
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rounded laterally, widest well in front of middle, narrower 
at apex than at base ; dorsum gently convex longi¬ 
tudinally, highest at a little behind the middle, with 
separated low shiny granules, which are smaller and more 
distant on the pleurae. Elytra narrowly elliptical in <J, 
much broader in subtruncate at the base, which is not 
constricted, obtuse at the apex, there being a large 
granulate callus on each side of it in <J, much reduced 
in 9, in which the apex is produced downwards like a 
beak ; the shallow stria? containing rounded punctures 
which are separated by low shiny granules, the intervals 
about as wide as the stria? and each with a row of similar 
granules, which are smaller and more remote on the 
lateral intervals, especially in 9: interval 7 in 9 has a 
strong granular costa on the basal third. Legs red-brown, 
with the knees and tarsi black, clothed with whitish setae 
in addition to the dorsal patches of dense white scales on 
the posterior femora. Sternum with very small sparse 
granules on the sides of the metasternum, which are 
sometimes laterally confluent in 9 Venter with the inter¬ 
mediate vent rites shiny and almost im punctate ; ventrite 
1 opa<jue, that of r$ with a broad median depression and a 
rugose area on each side of it set with short erect yellowish 
seta*; ventrite 5 of 9 with the apex bent downwards in 
conformity with the elytra. 

Length 10 5-14-5 mtti., breadth 4<M*-2 mm. 

Kenya : Wandanyi, 5000 ft., 2 2 99, iii. 1939. 

Readily distinguished from its congeners by the 
narrower rostrum, regularly granulate upper surface, 
the conspicuous spots on the femora, and by the sculpture 
of tlie underside. 


II --The Formicida* (Hym.) of the Armstrong College 
Expedition to ihs Sitva Oasis. By Horace Donisthorpe, 
T.Z.S,, F.R.E.S.. &c. } Department of Entomology, 
British Museum (Natural History). 

The following paper deals with some twenty-six forms 
of ants taken by Mr, Omer-Cooper in Egypt, chiefly from 
the Siwa oasis. 

As might be expected, the majority of these insects' 
which have already been described are known to inhabit 
ieserts and oasis. 
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Of these twenty-six different forms, two species and 
one subspecies are new to science—these I have described. 
I give the recorded distribution to all the known ants in 
this list. 


Subfamily Cbrapacuvina Forel. 

Tribe Cbuapaciiyini Forel. 

1 . Lio'ponera coopen Donisthorpe, Ann. & Mag. Nat. Hist. 

(n. s. II) iii. p. 255 (1930). 

Two ($<$. Egypt : Siwa, 30. vi. 35 ; Maragi, 25. viii. 35 
(J. Omar-Cooper). 

Type c? and paratvpe J in 11. M. 

Subfamily PoymtiNAi Lepeletier. 

Tribe Ponerjnt- Forel. 

2 . Enponera (Brachyponeru) sorghi Roger ( Berlin Ent. 

Zeits. vii. p. 169 (1863), 9 . ' 

Three 3 $. Egypt : 2 Siwa. 30. vi. 35 ; 1 Maragi, 

26. viii. 35 (J. Omer-Cooper). 

Recorded distribution : Sudan. 


Subfamily MyrmicinsE Lepeletier. 

Tribe Phtei oolini Emery. 

3. Mesmr bar barns JL., subsp. agyptiaca Emery, Ann. Mus. 

Stor. Nat. Genova, xii. p. 57 (1878). 

Six 1111, nine Egypt: Siwa, vii. 35; Maragi, 

vii. 35 (J. Omer-Cooper). 

Recorded distribution : N. Africa, Egypt, deserts. 

4. Pheidole (Pheidole) pallidnlu Nyl., var. tristis Forel, 

Ann. Soc. Ent. Belg. li. p. 204 (1907). 

Three V If ., numerous Egypt: Siwa, viii. 35 

(J. Omer-Cooper). 

Recorded distribution : Kairouan, Tunis (the 4 5 Genera 
Insectorura * incorrectly gives Algeria). 

5. Pheidole (Pheidole) pallidula Nyl., var. reticeps Forel. 
Three W, numerous gg. Egypt: Siwa, Bachrein, 

iy., vi., viii. (J. Omer-Cooper), 

Recorded distribution : Cairo. Sahara, Tunis. 
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<». Pheidole (Pheidole). 

■One hundred winged 2 $. Egypt: Siwa, 10. v. 35 
(J. Omer-Cooper). Evidently a marriage flight. 

Tribe Cardiocondylinj Emery. 

7. Cardiocondyla enteryi Forel. subsp. rmhdii Karawajew, 

Rev. Russe Ent. xi. p. 8 (1011). 

Two <3$, one winged $, eighteen Egypt: o. Siwa. 
30. vi. 35 ; $, 7. vii. 35 ; y'y, Khamissa, vi. 35 ; Siwa. 

vii. 36 (J. Omer-Cooper). 

Recorded distribution : Khartum. 

8. Cardiocondyla nuda Mayr, var. imuriUmim Forel. Ann. 

Soc. Ent. Belg. xxxiv. p. 75 (1890). 

Two dealated $$. forty-two 9<J>. Egypt : Siwa, vi., vii., 

viii. 35 (./. Omer-Cooper). 

Reoorded distribution : North Africa, Cyprus. 

Tribe Crematogasterini Forel. 

0. Cremdogaster (Acrocoslia) auberti Emery, var. oamum 
Santschi. Bull. Soc. Hist. Nat. Africa Nord, iii. p. 84 
(1911). 

Twenty-two yy. Egypt : Siwa, Khamissa, Bahrein, 
vi., vii.. viii. 35 (J. Omer-Cooper). 

Recorded distribution : Tunis, Kairouan. 

Tribe Holenorsidini Forel. 

10 . Monomoriurn ( Xeromymtex) bicolor Emery, Ann. Mus. 
Stor. Nat. Genova, ix. p. 368 (1877). 

Five 33> twenty Egypt: Siwa, Tagyertie, vi., vii., 

viii. 35 (J. Omer-Cooper). 

Recorded distribution : Abyssinia ; widely distributed 
ih Africa. 

11. Monomoriurn (Xerotnyrmex) mlomonia L. Syst. Nat. 
Ed. 10,. i. p. 580 (1758). 

Two winged 99> forty-five 99- Egypt: Siwa ($$, 
21. vii. 35 ; $$> vi., vii., ix. 36) (J. Omer-Cooper). 

'Recorded distribution: Barbary, Syria, Central Asia, 
Caucasus. 
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12. Monomorium (Xeromynnex) salomonis L., mi bap. sub- 
opam Smith, Oat. Hym. Brit. Mus. vi. p . 127 (185fe). 

Three winged 99< twelve $9* Egypt: Siwa (99, 
30. vi. 35, 18. vii. 35 : 99* vi., vii. 35) (J. Omer-Gooper), 

Recorded distribution: Madeira, Canaries, Spain, 
Sardinia, Sicily, Greece, Maroceo, Algeria, Rhodesia. 

13. Mononwrimn (Patholcomyrmex) grarilhmum Smith, 
Journ. Proo. Linn. Soe. Lond. Zool. vi. p. 34 (1861). 

Forty-six jj'$. Egypt : Gara, vii. 35 (J. Omer-Cooper). 

Recorded distribution : Syria, Barbarv, Arabia, India, 
Central Asia ; spread by commerce. 

14. Monomorium (Lampromyrmex ) alarum Forel, subsp. 
cooperi , subsp. n. 

Unicolorous bright yellow, eyes black, teeth of 
mandibles red, very shining, some sparse erect hairs 
chiefly on gaster, pubescence practically nil, under a high 
power a few small, shallow punctures can be seen. 

Head oblong, slightly narrower in front than behind, 
broadest just before posterior angles which are rounded, 
posterior border sinuate ; mandibles with last two teeth 
sharp and prominent, the last being sharper and longer ; 
clypeus convex, bicarinate ; eyes moderate, rather flat, 
oblong, situated in front of middle of sides of head ; 
antennw 11-jointed, the scapes extend a little beyond the 
posterior fourth of the head. Thorax distinctly contracted 
at meso-epinotal suture ; petiole very slightly higher and 
not so globose, but as broad as post-petiole . 

Long . 1*2-1-3 mm. 

9. Posterior part of head, thorax and petiole yellowish 
brown, anterior part of head, antennae, legs and post¬ 
petiole paler, gaster pale yellow, slightly darker at apex, 
teeth of mandibles and eyes black, whole insect very 
shining. Pubescence, hairs and puncturation less sparse 
and more distinct than in $. 

Head more massive and not so long in proportion to ita 
width as in mandibles more robust; antennm as in 9, 
but more robust, and scape not reaching as far back. 
Thorax narrow, rounded at sides from apex to base ; 
epinotum rounded, declivity longer than the dorsum. 
Petiole and post-petiole much as in 9, but more tnassive ; 
gaster long, rather flat above, slightly convex beneath. 
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Fore-wing, discoidal cell present, one long closed cubital 
cell, and radial cell open, pterostigma and veins pale yellow. 

Long. 4-4 mm. 

(J. Black, mandibles, funiculi of antennae and tarsi 
dirty pale yellow, scape, femora and tibiae darker, 
smooth and shining, head duller, furnished with sparse, 
short scattered hairs, and scanty pubescence. Head 
broader than long, finely coriaoeously punctured, posterior 
angles rounded; mandibles short, narrow, dentate: 
clypeus convex ; frontal area impressed, smooth, frontal 
furrow short, but rather deop ; ocelli moderate; eyes large, 
prominent, but not reaching base of mandibles ; antennae 
13-join ted ; scape shorter than the two first joints of the 
funiculus, gradually and slightly thickened towards apex. 
Thorax narrow; mesovatum convex, high; scutellum 
somewhat flat above ; metanotvm narrow, slightly ex¬ 
tending above epinotum, which is convex and rounded; 
petiole, higher than post-petiole, which is short and globose. 
Fore-wing as in $, but with discoidal cell wanting, more 
iridescent, and pterostigma and veins much paler. 

Long. 2-5 mm. 

5 type and paratypes, and <f and $ types in Brit. Mus. 

One if. one winged 9. twelve £$. Egypt,: Siwa 
(<J, 30. vi. 35 ; wiuged 9; 14. vii. 35; 99’ vi., vii., viii. 35) 
(J. Ome.r-V.mper), 

15. Solenopsis. 

Over one hundred and seventy ff. Egypt: Siwa. 
21. viii. 35 (J. Omer-Cooper). 

Evidently a marriage flight. 

Tribe Tktramoriini Emery. 

18. Tetramorium minutum, sp. n. 

$. Brownish red, gaster black, under sides of thorax, 
epinotum, petiole, mandibles, antennae and legs yellow. 
Body furnished with scattered, semi-erect blunt hairs. 

Head longitudinally striate; mandibles large, finely 
striate and punctate, masticatory border with two large 
sharp apical teeth, and four smaller ones ; clypeus round, 
convex, with a narrow raised central carina, and two 
lateral ones continued along the head; frontal carinas 
continuing nearly to posterior border of head, forming 



Armstrong Collage. Expedition to the Siwa Oasis. 31 

a semi-scrobe for insertion of scapes. Thorax, nmonotum 
and scuta,llum longitudinally striate ; epinotum. armed 
with two short, broad but sharply pointed projecting 
teeth continued in raised ridge posteriorly, space between 
concave, smooth ; epistema armed with two finer sharp 
teeth. Petiole with not. very short peduncle, and sub- 
euboidal node, somewhat flat above : post-petiole trans¬ 
verse with rounded sides, broader than petiole ; gasler 
short, oval, smooth and shining, with scattered shallow 
punctures. Fore-trim 7 , one discoidal cell, one closed 
cubital cell, radial cell closed. pterostigma and veins very 
pale yellow. 

Long. 2-2 mm. 

Type in Brit. Mus. 

One winged $. Egypt : .Siwa. 17. vii. 35 (./. Omer- 
Cooper). 

Possibly this small species has parasitic habits. 


Subfamily Formciua s Lepeleticr. 

Tribe Plagiolepidin 1 Forel. 

17. Plagiolepis pallescens Forel, subsp. mania Santschi, 
Bull. Soc. Vaud. Sei. Nat. liii. p. 169 (1920). 

One (J, one de&lated V. 75 $y ; . Egypt: $ and ?, 
Kamissa, 22. vi. 35 ; Kamissa, Siwa, Clara, vi., vii., 
viii. 35 (J. Omer-Cooper). 

Recorded distribution : Tunis to Maroeco. 

18. Plagiolepis jwllescens Forel, subsp. maura Santschi, 
var. sordida Santschi, Bull. Soc. Vaud. Sci. Nat. liii. 
p. 170 (1020). 

Seventeen Egypt: Siwa. Zeitoun, Kamissa, 

vi., vii., viii. (J. Omer-Cooper). 

Recorded distribution : Tunis to Marocco. 

19. Acantholepis frauenfeldi Mayr, var. variabilis Santschi, 
Bull. Soc. Hist. Nat. Africa Nord, viii. pp. 43, 46 
(1917). 

Three Egypt: Siwa, 21 . viii. 35; Khamissa, 
27. viii. 35 ( J. Omer-Cooper). 

Recorded distribution : Tunis, Cyrenaica. 
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20. Acantholepis frauenfeldi Mayr., subsp. saharensis 
Santschi, Bull. Soo. Hist. Nat. Africa Nord, viii. 
pp. 44, 47 (1017). 

Six Egypt.: Siwa, vi.. vii., viii. 35 (J. Omer- 
Cooper). 

Recorded distribution : Algeria, Touggourt. 

Tribe Camponotini Forel. 

21. Camponotvs (Tana&nyrmex) maculatus F., subsp. 
eegyptiam Emery. 

Twenty-eight eft?. one dealated $, numerous 2/1/ and 99- 
Egypt: 9 , Siwa, 28. viii. 35 ; (ft?, Siwa, vi., vii., viii. 35, 
2/ 2/ and 99, Siwa, Gara, Jajub, Khatnissa, vi., vii., viii. 35 
(J. Omer-Cooper). 

Recorded distribution : Egypt and the Basin of the 
Nile. 

22. Campanotue ( Tanuemyrmex) compressue F., subsp. 
thoraeica F., Syst. Piez. p. 397 (1804). 

Twenty-two ft?, one dealated 9, thirty-three 2/ 2/ and 99- 
Egypt: Siwa, 5 , 28. viii. 35; ft?, vii., viii. 35; 2/ 2/ and 99, 
vii., viii., ix. 35 (J. Omer-Cooper). 

Recorded distribution : Algeria and Tunis ; inhabits 
oases in sandy deserts. 

23. Camponotns (Orthonotomyrmex) sericeus F., Suppl. 
Ent. Syst. p. 279 (1798).' 

Two (ft?, two dealated 9$, seven winged 99 , thirty-four 
99 - Egypt : debated 99 , Gara, 4. vii. 35 ; winged 99 , 
Siwa, 30. vi. 35. 6. viii. 35 ; ftft Siwa, vii., viii., 35 ; 99, 
Siwa, Koreishad, vi., vii., viii. 35 (J. Omer-Cooper). 

Tribe Lasiini Ashmead. 

24. Paratrechina ( Nylanderia ) jsegerekjoeldi Mayr., var. 
boreardi Santschi, Ann. Soc. Ent. France, bexvii. 
p. 533 (1908). 

Thirty-three ft?, nine winged 99 , twenty-three 99 * 
Egypt: Siwa, Maragi, Kamissa, Tenterad, vi„ vii., viii. 35 
(J. Omer-Cooper). 

Recorded distribution: Egypt, Syria, Cyprus. 
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Tribe Formioini Forel. 

25. Cataglyphis ( Cataglyphis) albicans Roger, Berlin Enfc. 
Zeitschr. iii. p. 235 (1850). 

One Egypt: Siwa, 30. vi. 35 (J. Omer-Cooper). 
Recorded distribution : Tunis, Algeria. 

26. Cataglyphis (Catatlyphis) bicolor F., Ent. Syst. ii. p. 35 
(1793). 

One Egypt: Koreishid (J. Omer-Cooper). 

Recorded distribution : Africa north, Syria. 

27. Cataglyphis (Machaeromyrma) bombycina Roger,Berlin, 
Ent. Zeitschr. iii. p. 232 (1859). 

Twenty "WU, sixty-eight Egypt: Siwa, vii., viii. 
(J. Omer-Cooper). 

Some of the soldiers are very large with well-developed 
jaws. This is the only species of Cataglyphis which 
possesses a soldier form. 

Recorded distribution: inhabits deserts in Egypt and 
the north of Africa in general. 


III.— New Species of Chrysomelid® ( Coleoptera) from 
Borneo and New Guinea. By G. E. Bryant, F.R.E.S. 
(imperial Institute of Entomology). 

Tkb genus Liprus Mots., 1860 (Halticin®), has a range 
from Japan to New Guinea, including India, China, 
Singapore, Java, Borneo, and Sumatra. It appears to 
be rare, and evidently needs special collecting, as the 
thirteen species contained in the British Museum collection 
are represented by few specimens. It is very closely 
allied to Alema Sharp, from New Zealand. All the types 
of Gie new species here described are in the British Museum. 

Liprus assamensis Mlk., Fauna Brit. Ind. 1926, p. 131. 
Assam. 

Liprus bomeensis, sp. n. Sarawak. 

Liprus cheesmanse, sp. n. New Guinea. 

Liprus difficilis Chen., Sinensia 5, 1934, p. 264. Tonkin. 
LiprusflavUabris Jac., Trans. Ent. Soc. Lond. 1893, p. 154. 
Java. 

Ann. A Mag. N. Hist. Ser. 11. Vol. ix. 
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Liprus fulvoniger Mlk,, Fauna Brit. Ind. 1926, p. 132. 
Burma. 

Liprus hirtvs Baly., Trans. Ent. Soc. Lond. 1874, p. 194. 
Japan. 

Liprtis longicollis Jac., Ann. Soc. Ent. Belg. 1898, p. 376. 
Borneo. 

Liprus malayanus Jac., Ann. Mus. Civ. Gen., 2nd ser., ii. 
1885, p. 71. Sumatra. 

Liprus montanus Chujo, Trans. N. H. Soc. Form. 25, 1935, 
p. 396. Japan. 

Liprus nigritus Jac., P. Z. S. 1885, p. 724. Japan. 

Liprus nitidus , sp. n. Sarawak. 

Liprus obscurus Chen., Bull. Mus. Paris, 1933, p. 382. 
India. 

Liprus punctato-8triatu8 Mots., Etud. Ent. 1860, p. 26. 
Japan. 

Liprus qiLadriinacnlatm , sp. n. New Guinea. 

Liprus rugosus , sp. n. New Guinea. 

Liprus suturalis Jac., P. Z. S. 1885, p. 725. Japan. 


Key to the. Species . 


1 (11). Entirely dull black. 

2 (35). Elytra not metallic. 

3 (5). Legs black. 

4 (8). Prothorax subquadrate . 

5 (3). Legs flttvouB . 

6 (10). Logs dark, with the tarsi fulvous. 

7 (9). Prothorax strongly punctured . 

8 (4). Prothorax strongly constricted at the 

base. 

0 (7). Prothorax impunotate. 

10 (8). Legs with the posterior femora fuscous. 

11 (1). Entirely deep chestnut-brown. 

12 (19). Not entirely deep chestnut-brown. 

13 (18). Prothorax impunotate. 

14 (17). Antenna) with the segments 3-5 light 

brown. 

15 (16). Elytra with tho punctures confused.. 

16 (16). Elytra with regular punctures. 

17 (14). Antenn® with the terminal segment 

dark brown.. 

18 (13). Prothorax with shallow punctures .. 

19 (12). Entirely pale brown. 

20 (25). Not entity pale brown. 

21 (24). Elytra with the intervals costate be¬ 

tween the stria. 

22 (23), Punctures on the slytral stri® very 

close. 

22 (22). Punctures on the elytral stri® not 
dose.*... 


punctato-atriatw Hots. 
niyritua Jac. 

rugoaua, sp. n. 

ftavilabris Jac. 

longioollia Jac. 

assamsnais Mlk. 

diffidUa Chen. 
montanua Chujo. 

malayanu# Jac. 
ntoidua, sp. n. 
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24(21). Elytra with the interspaces of the 

striae smooth. hirtttt* Baly, <£. 

25 (20). Pale brown, with markings on the 

elytra. 

26 (27). Elytra with the suture black. tmturalia Jac. 

27 (26). Elytra with black macula*. quodrimoctdatus , sp. n. 

28 (36). Prothorax red, elytra black. 

29 (31). Elytra black, strongly punotate-striato. 

30 (34). Legs fulvous . hirtua Baly, $. 

31 (29). Elytra with bluish tinge, feebly punc¬ 

tate-striate. 

32 (33). Antennae entirely fulvous. fulvoniger Mlk. 

33 (32). Antennas with the five terminal seg¬ 

ments dark . obaewrua Chen. 

34 (30). Posterior femora fuscous, the seven 

terminal segments of antenna* tinged 

with fuscous . bornteruiiA, sp. n. 

35 (2). Elytra metallic. 

36 (38). Prothorax dark, elytra coppery. ehe.esrmma 3, sp. n. 


HaLTICINjS. 

Liprus rugoaus, up. n. (Fig. 1.) 

Black, with the six basal segments of the antennae 
and the tarsi fulvous, head impunctato, prothorax 
strongly punctured, the elytra punctate-striate. 

Length 2 mm. 

Fig. 1. 



Liprtu rugotua, sp. n. 

Head black, impunctate, a triangular impression between 
the eyes. Antennae extending slightly beyond the middle 

3* 
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of the elytra, the six basal segments fulvous, the four 
terminal segments blaok, the basal segment the longest, 
thickened and club-shaped, the second and third about 
eqoal, each shorter than the first, the second slightly 
more swollen than the third, the fourth a very little 
shorter than the third, the fifth a little longer than the 
sixth, seventh to the eleventh all about equal, each a 
little longer than the sixth. Prothorax black, about as 
broad as long, the sides slightly contracted towards the 
base, a transverse impression near the base, strongly and 
rugosely punctured. Scutellum black, triangular, im- 
punctate. Elytra blaok, oblong, rounded at the apex, 
a transverse depression behind the base, strongly punctate- 
striate, the intervals slightly costate. Legs black, with 
the tarsi fulvous. Male with the first segment of the 
anterior tarsi dilated. Underside black. 

New Guinea : Mt. Tafa, 8600 ft., ii. 1934 (Miss L. E. 
Cheesman). 

Somewhat allied to L. nigritus Jac., from Japan, on 
aooount of its subquadrate prothorax, but muoh smaller 
and more strongly punctured. 

Liprus nitukia, sp. n. (Pig. 2.) 

Entirely shining golden-brown, the antennse and legs 
slightly lighter, the elytra punctate-striate, the intervals 
feebly costate. 

Length 2 mm. 

Head golden-brown, impunctate, nitid, a short median 
transverse impression behind the insertion of the antennse, 
eyes large and prominent. Antennse extending beyond 
the middle of the elytra, pale golden-brown, the first 
segment the longest and slightly club-shaped, the second 
muoh shorter and slightly thickened, the third a little 
longer than the second, and more or less equal to each 
of the following, the apical segment sharply pointed. 
Prothorax golden-brown, very nitid and impunctate, 
longer than broad, the sides strongly constricted before 
the base, with a transverse impression before the base. 
Scutellum triangular, impunctate. Elytra golden-brown, 
broader at the base than the base of the prothorax, the 
sides parallel and behind the middle tapering to the apex, 
punctate-striate, the intervals feebly costate, and Hie 
punctures not close and regular, olothed with fine golden 
pubescence, transversely depressed behind the shoulders. 
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Legs slightly paler and clothed with fine golden pubescence. 
Underside golden-brown. 

W. Sarawak : Mt. Matang, ii. 1914 (G. E. Bryant), 
1 specimen. 

Fig. 2. 



Liprus nitidue, sp. n. 


Allied to L malayanus Jac., but differs in being slightly 
smaller, much more nitid, and the punctures on the elytra 
much coarser and not so close and regular ; also differs 
in the colour of the antennae. 

Liprus quadrimaculatus, sp. n. (Fig. 3.) 

Entirely flavous, except for the base of the elytra, 
which has four irregular maculae on the basal third inside 
the humerus, in one specimen joined in an oblong patch, 
head impunctate, prothorax strongly punctured, the 
elytra strongly punctate-striate, clothed with fine short 
golden pubescence. 

Length 3 mm. 

Head flavous, nitid, impunotate, a feeble longitudinal 
carina between the base of the antennae. Antennae 
flavous, rather long and slender, extending beyond the 
middle of the elytra, the first segment long and club- 
shaped, the second much shorter, somewhat thicker than 
the third, the third and fourth a little longer than the 
seoond and about equal, the fifth longer than the fourth, 
the fifth to the eleventh all about equal, olothed with 
short fine pubescence. Prothorax flavous, subquadrate. 
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contracted at the base with a transverse basal depression, 
strongly but closely punctured. Scutellum flavous, 
nitid, impunotate. Elytra flavous, with four black 
maculae on the basal third inside the humerus, the sides 
parallel and rounded at the apex, strongly punctate- 
striate, the sides slightly costate, clothed with very fine 
short golden pubescence. Legs flavous, the hind femora 

Fig. S. 



Liprua guadrimaoulatu*. «p. n. 


slightly more incrassate. Underside flavous, nitid, the 
first ventral segment very long, the second to the fourth 
short and about equal to each other. 

New Guinea : Tafa, 8500 ft., ii. 10&4 (Mise L. E. 
Cheeman), 3 specimens. 

A large species, unlike any other described species on 
account of the maculate elytra. Superficially very like 
Alema apatiom Broun, from New Zealand. 

Liprus bomeensis, sp. n. (Fig. 4.) 

Bead, prothorax and legs golden-brown, the seven 
terminal segments of the antenna and the posterior 
femora tinged with fuscous, the elytra and abdomen 
black, clothed with rather long golden pubescence. 

Length 2*5 mm. 
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Head golden-brown, impunotate, a transverse median 
impression between the eyes, the vertex convex. An¬ 
tennae long and slender, extending almost to the apex 
of the elytra, the first segment long and club-shaped, 
the four basal segments fulvous, the seven terminal 
fuscous, the second and third each much shorter than the 
first and about equal, the fourth a little longer than the 
third, the fourth to the apical segment all about equal 
and slender. Prothorax golden-brown, finely but not 
olosely punctured, clothed with scattered golden pubes- 


Fig. 4. 



Lipus bomeensis, sp. n. 

oenoe, longer than broad, the sides constricted in front 
of the base, connected by a transverse impression. 
Soutellum triangular, impunctate. Elytra much broader 
at the base than the prothorax, black, strongly punctate- 
striate, the intervals between the striae costate; trans¬ 
versely impressed behind the base. Legs golden-brown, 
the posterior femora tinged with fuscous, all clothed with 
fine golden pubesoence, the posterior tibiae slightly ourved. 
Underside with the abdomen black. 

W. Sarawak : Mt. Matang, 19. i. 1914 (<?. E, Bryant), 
1 specimen. 
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Allied to L. hirtus Baly, but the prothorax with the 
aides more strongly constricted, and the punctuation 
of the elytra stronger and more costate. 

Liprus cheesmante, sp. n. (Fig. 5.) 

Shining black, the elytra oupreous, antennae and legs 
flavous, the hind femora fuscous. Head impunctate, 
prothorax with a few strong punctures near the anterior 
angles, elytra strongly punctate-striate, costate at the 
aides. 

Length 2 mm. 

Head prominent, black, nitid, impunctate, eyes ovate, 
triangularly impressed between the eyes. Antennae 


Hr. 5 . 



hvpnu eheeamanr, ip. n. 


extending to the middle of the elytra, fiavous, the two 
hasal segments more swollen, the first the longest, the 
third to the sixth about equal to each other, and about 
equal to the second, the seventh to the eleventh each a 
little longer than the sixth, slightly thickened and pubes- 
oent. Prothorax black, nitid, subcylindrical, transversely 
grooved and constricted in the front of the basal margin, 
tftrongly, but not closely punctured near the anterior 
angles, and a few punctures in the transverse groove, 
oeutellum black, nitid, impunctate. ISlytra cupreous, 
muoh broader than the base of the prothorax, oblong, 
oonvex, widest a little behind the middle, strongly 
punctate-striate, the sides strongly costate, the humeral 
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callus elevated, somewhat broadly depressed near the 
base. Legs flavous, the posterior femora tinged with 
fuscous. Underside black, nitid. 

New Gttinea : Mt. Tafa, 8500 ft., ii. 1934 (Miss L. E. 
Chessman), 2 specimens. 

Allied to L. assamensis Mlk., smaller, and easily dis¬ 
tinguished from all the described species on account of 
its metallic colour. 


IV.— New Pleistocene Murinse from Crete. 

By Dorothea M. A. Bate. 

Bomb years ago it was mentioned that remains of Rattus 
rattua and of an Acomys had been found in the Pleistocene 
of Crete (Bate, 1912, p. 6). Reoently a more detailed 
examination and development of the specimens has been 
made, with the result that both records have to be revised. 
The Rattus proves to be a distinot species, less specialized 
than European Rattus of the present day, and the 
so-oalled Acomys is now found to be a distinot species 
of Mus, less specialized than Recent species. 

The Cretan fossils are of considerable interest and 
importance sinoe almost nothing iB known of the immediate 
ancestry of either Rattus or Mus, while, with one excep¬ 
tion, no species representing these two genera has 
previously been described from the Pleistocene of any 
of the Mediterranean Islands. The one exception is the 
large murine (?) Mus calreus, also from Crete, whose 
dose affinities are likely to remain obscure until further 
specimens are obtained. Descriptions of the new species 
are given below. 

Rattus kiridus *, sp. n. (Fig. 1, a & b.) 

Diagnosis. —A Rattus about the size of R. norvegicus. 
Zygomatic plate not thrust far forward as generally in 
Recent Rattus ; distance from anterior border of alveolus 
-of M 1 to anterior basal angle of zygomatic plate very 
short, equalling about two-thirds of the length of M 1 ; 
anterior asoending border of plate Blightly receding, 
posterior border short, anterior base of plate unusually 

* From Kind, Turkish tor Creto. 
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low. Cheek-teeth narrow, M l three-rooted, internal 
tubercles not strongly salient, anterior root not pro¬ 
jecting forwards above the alveolar border. <3* ia 
present in M 1 ; the maximum length of M* is about 
half that of M 1 . 

Hobtype .— A right maxilla with the three cheek-teeth 
and the zygomatic plate. Brit. Mus., M 10556 
(fig. 1 , a & b). 


Ki«. i. 



Rattui kiridut, Bp, n., holotype. 
o. Crown view of upper oheek-teetk. x 10. 
b. Side view of zygomatic plate and tooth row. 


Horizon and Distribution. —Pleistocene: Island of 
Crete. Holotype and an isolated M* and M. from an 
ossiferous deposit at Cape Maleka, Western Crete (Bate, 
1005, p. 195); associated with remains of the dwarf 
elephant, W. CTcticus » 

Description and Comparisons.—' The upper cheek-teeth 
of if. kmdus are rather more like those erf R. rattus then 

* For numbers of tuberolee, see Miller, 1912, p. 801. 
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of R. norvegicus, but they evidenoe a lesser degree of 
specialization in the presence of <3 in M 2 and iff® and 
by the complete inclusion of the anterior root of M 1 
inside the alveolar cavity. When we turn to the area 
of the zygomatic plate (fig. 1, 6) the difference between 
the fossil and the Recent European forms is most marked. 
Comparison was made with many secies of Rattua and 
allied genera not only from Europe, but also from Africa 
and Asia, but it was not until some large far eastern 
forms, particularly R. edwardsi from W. Fokien, China, 
were examined, that a somewhat similar skull condition 
was found. 

In R. rattus, R. norvegicus, and indeed in the majority 
of Recent species of Rattus , as well as in Recent Mastomys, 
the zygomatic plate is thrust far forward with its posterior 
border usually in advance of iff 1 . This results in the 
distance between the anterior basal root of the zygomatic 
plate and the anterior border of the alveolus of iff 1 being 
greater than the length of iff 1 , and very generally equalling 
that of iff 1 and half that of iff 1 combined. The position 
of the zygomatic plate in R. kiridus and R. edwardsi is 
very different, for it is not thrown nearly so far forward, 
and its posterior base has its origin in line with the first 
lamina of M 1 . The resulting distance between the basal 
root of the zygomatic plate and the anterior border of the 
alveolus of M l equals less than the length of iff 1 ; in the 
holotype of R. edwardsi this measurement is five-sixths 
of the length, while in R. kiridus it only equals the length 
of the first and second lamina; of iff 1 , that is about two- 
thirds of the length of the tooth. In the fossil the width 
of the zygomatic plate is 4 mm., its anterior base is low, 
and the anterior border slopes gently backwards as it 
ascends; the plate lies close to the skull, differing from 
its rather outspread position in R. rattus. The length 
of the upper cheek-tooth row in R. kiridus is 7 mm., of 
which half is occupied by iff 1 ; iff 1 has three roots, while 
four appear to be the number in R. edwardsi. M a is 
comparatively shorter in the Cretan specimen than it is 
in Recent R. rattus. 

Remarks .—The rather startling resemblance between 
the skull of the fossil R. kiridus, so far as it is known, 
and that of the Recent R. edwardsi is not brought forward 
as a basis for suggesting that a close relationship exists 
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between these two species which are so widely separated 
both in time and space. What it does seem legitimate to 
suggest is that, at least in this particular character, the 
skulls of these species represent a similar stage of develop¬ 
ment. This will not seem so unlikely when the status 
of B. edivardsi and its near allies is investigated. 
Dr. Tate has written (1936, p. SI 2) “ .... that doubt that 
Southern Asia represents the distributional centre and 
land of origin of Rattus can scarcely be entertained.” 
There can be little doubt that R. edunrdsi and its close 
allies are survival forms specialized in certain characters ; 
these large rats are all mountain dwellers, ranging from 
1400 ft. (JR. e. garonum) to 6000 ft. (R. e. milleti). In his 
original description of R. edwardsi, Mr. Oldfield Thomas 
writes (1882) “ All the specimens were obtained by 
P&re David in October, 1873, in Western Fokien, and were 
found among the rocks in high mountains. He states 
that this Rat does not burrow at all,” and it has specialized 
feet and other peculiar characters. Later the same author 
recorded (Thomas, 1921, p. 27) that the distribution area 
of this species extends westwards into the high mountain¬ 
ous Kachin region of Burma. 

Fossil Record. —Practioally nothing is known of the 
fossil history of the genus Rattus. The only records, 
other than the present one, from the Mediterranean area 
are not satisfactory; as already mentioned, R. kiridus 
was originally referred to JR. rattus (Bate, 1912, p. 6), 
there is a doubtful record from Gibraltar (Busk, 1868, 
p. 161) and another from Malta (Bate, 1920, p. 209). 
B. rattus has been listed from a cave deposit in Palestine, 
based on a single mandibular ramus (Bate, 1927, p. 28). 

It is not surprising to leam that numerous finds of 
foRsil remains of Rattus have recently been made in 
various parts of China, including several different horizons 
of Choukoutien (see Young, 1934, pp. 77-79 ; Pei, 1936, 
p. 66 ; Teilhard, 1938, p. 19). No skulls have yet been 
described, but Father Teilhard mentions the discovery 
of several which he says represent a distinct species from 
a (?) Villafranohian deposit in the Mentoukou Valley 
between Peking and Choukoutien. 

An extinct species of the allied genus Mastomys has 
been described from the Siwalik series (Nagri formation) 
of India (Lewis, 1939). 
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Mus minotaurua, sp. n. (Fig. 2, a & 6.) 

Diagnosis .—A Mus of large size, equalling in size the 
largest Recent representatives of the Mus group. Bony 
knob present at anterior root of zygomatic plate, maxilla 
immediately in front of the upper tooth row wide and 
massive. Zygomatic plate not thrust far forward, 
making the distance between its anterior root and the 
anterior border of the alveolus of M l short, less than the 


Fi(?. 2. 



Mus minotaurua, ap. n. 

а. External view of left upper ineisor. x 10. 

б. Crown view of upper oheek-teeth, holotype. x 10. 

(In the original t\ of M 1 is rather more beokwardly situated.) 

crown length of if 1 . Anterior palatine foramina broad 
anteriorly, penetrating posteriorly to in line with between 
the inner tubercles of M l . Mandibular ramus stout and 
comparatively short in front of the cheek-tooth row. 
Upper incisors short, orthodont, with curve of tooth 
wider than in Recent Mus, perhaps a slight notch on 
outer cutting-edge, outer surface rounded with enamel 
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band noticeably wide, antero-posterior diameter one-and- 
a-half times greater than the transverse diameter. M 1 
three-rooted, anterior root not projecting beyond crown 
and concealed in alveolus, crown length greater than that 
of M 2 ~* combined, but less so than is usual in Recent 
wild Mu# ; tl is less backwardly placed and 13 more 
strongly developed than in M. gentilis. t3 of M 2 may be 
present or not, size and crown-pattern of M 3 about as 
in Recent Mus. 

Holotype ..—An imperfect right maxilla with the three 
cheek-teeth, Brit. Mus. M 15950 (fig. 2, 6). 

Horizon and Distribution .—Pleistocene : Island of 
Crete, holotype and a few isolated teeth, including an 
upper incisor, Brit. Mus. M 15951 (fig. 2, a), from a 
cave deposit in a small limestone ridge between Canea 
and Suda. These were associated with remains of ungu¬ 
lates and a shrew (Bate, 1905, p. 194). An isolated upper 
incisor from the elephant deposit at Cape Maleka may 
also represent this species. 

Description and Comparisons .—Besides the holotype 
and the figured upper incisor a few more specimens have 
been developed from a small piece of matrix from the 
same locality, and include the anterior portion of a ramus 
with the incisor and a broken M 2 , an upper incisor and 
several isolated cheek-teeth. That Mus minotaurns is 
a more primitive species than Reoent wild forms is shown 
by the various characters mentioned in the diagnosis, 
and also by the more upright position of the tubercles 
of M 1 and the absence of the extreme lateral compression 
of the upper incisor. The absence of a deep notch in the 
outer cutting-edge of this tooth, generally characteristic 
of Reoent Mus, is a condition almost the same as that 
seen in the holotype of M. spreius, from Algeria, in the 
British Museum Collection. It is worth mentioning that 
this notch may be present or not, or only slightly developed 
among the various forms of LeggadiUa . The antero¬ 
posterior diameter of the figured upper incisor is 1*6 mm., 
and that of a lower incisor is 1*3 mm., the exposed anterior 
surface of the upper tooth is rounded and slopes gently 
from its inner to its outer border, lacking the flattened 
area seen in Reoent Mus, LeggadiUa , and Mostomy#. 
The upper incisor is much shorter, and its pl&oe of origin 
is much higher and more forwardly situated than in 
Recent Mus. 
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In M . minotaurus holotype, the length of the tooth row 
is 4*5 mm., of which M l occupies 2*4 mm., and 
2*1 mm. In the figure tl of M l does not project back¬ 
wards quite as far as in the specimen. t3 of M 2 is repre¬ 
sented by a slight ridge, but this condition is not in¬ 
variable, for among four isolated examples from the 
some deposit two resemble the figured tooth while the 
other two each have a well developed /3. The reduction 
of M 8 is about the same as that found in M. spicelegus 
hispanicuSy M. spretus , M. wagneri mongolicum , etc., while 
there are other forms of Recent Mas in which this has 
gone considerably further. While M. minotaurus is a 
large species, it is equalled in size by Leggadilla shortridgei 
and L. hanningtoni from Burma and India. 

Fossil Record .—Fossil records of Mus as now restricted 
are rare. Some jaws of M. musculus from a cave in the 
Kerynia Hills, Cyprus, are in the British Museum (M 8034), 
but these are of modern type, with M' 1Z more reduced 
in length compared with M 1 than in M. minotaurus , 
and their state of preservation suggests a comparatively 
recent origin. De Gregorio (1887, p. 247) noticed some 
remains from a Pleistocene deposit near Palermo, Sicily, 
under the name Mus piletus , but it seems that these 
really represent Leithia , for some years later the same 
author writes “ Myoxus mditensis Adams (var. piletus 
De Greg.) 99 (de Gregorio, 1925, p. 17). 

Outside the Mediterranean area Dr. 0. C. Young 
(1934, p. 79, fig. 29) has described M, musculus bieni 
from Choukoutien, Locs. 1 and 2, which is a small form 
known only from a number of mandibular rami. M . mus¬ 
culus has been recorded from Loc. 3 (Pei, 1936, p. 66) 
and Loc. 15 (Pei, 1939, p. 153). 

Conclusion ,—That each of the two extinct species 
described above, which belong to different though allied 
genera, should exhibit a similar stage of development in 
the position of the zygomatic plate, a less specialized 
condition than is generally found in Recent forms, is of 
considerable interest, not only as illustrating a stage in 
their history, but also as showing that these two genera 
developing on divergent lines still preserve character¬ 
istic trends in oommon. Somewhat similar instances 
have been observed during a study of the Pleistocene 
micro-mammalia of Palestine, for instance in species of 
Crocidura , Talpa, etc. (Bate, 1937). 
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Battue kiridue and Mue minotaurus belong to a Pleisto¬ 
cene fauna of Crete which is composed of extinct species, 
and has no close relationship with the island fauna of the 
present day. It is not yet possible to date this fauna 
closely, but it may be claimed that it flourished prior 
to the widespread faunal change which took place in 
Palestine between Lower and Upper Levalloiso-Mousterian 
times (Bate, 1937, chart facing p. 156). In Crete to-day 
no Rattus or Mue is found except in the port towns, 
which have doubtless been reached through human 
agency (Bate, 1906, p. 321); wild murines are represented 
in the island by Apodemm sylvaticm cretictis Miller and 
Acomya minous Bate. 

No doubt other species will be discovered when further 
excavations are undertaken. Admiral Spratt mentioned 
the occurrence of Myoxus in the Gonia cave in the west, 
but 1 have no confirmation of this, although frgamentary 
rodent remains were notioed at this site, and also in the 
cave of Kharoumes in the far east of the island. 
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V.— On Girvanella in the “ Shumardia LirneMone ” of 

Lems, Quebec. By Professor H. P. Lewis, M.A., 

So.1)., F.G.S., University College of Wales, Aberystwyth. 

[Plate IJ 

During a visit to Canada in 1931 *, 1 made a small 
collection of fossils from the famous section of Lower 
Ordovician rocks at Levis, Quebec, and particularly from 
the 44 Shumardia Limestone,” which occurs near the top 
of the section of L 6 vis Shales. Specimens of this lime¬ 
stone, containing Shumardia granulosa Billings and other 
characteristic fossils, have been sectioned and examined 
for microfossils. Every slide so far prepared has shown 
the presence of the organism Girvanella , now usually 
regarded as a calcareous alga ( 9 ). The record seems to be 
worthy of notice because, so far as T am aware, no 
calcareous algae have been recorded from the Levis 
Series ; neither Raymond ( 10 , 11 ) nor Clark ( 1 ) referring 
to their presence in the succession. Dawson, in J HOG, 
mentioned Qirmnella antiqua as a new species obtained 
by him from a boulder of Cambrian, or possibly Lower 
Ordovician, age in a conglomerate at Little Metis, 
Quebec ( 2 ). Calcareous alga* of Cryptozoon typo are well 
known in the Beekmantown limestones and Girvanella 
ocellata (Seely) occurs commonly in the Chazy limestones 
at various localities in eastern North America. 

Little attention seems to have been given in America 
to the microstructure of Qirmnella since Seely described 

* A grant from the J. B. Tyrrell Fund of the Geological Society of 
London, which made this visit possible, is gratefully acknowledged. 

Ann. dh Mag. N. Hist . Ser. 11 . Vol. ix. 4 
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several species from the Chazy under the synonym 
<4 Strephochetus” and even Seely based his distinctions 
between species very largely on the si&e and form of the 
nodules built up by the algal growths ( 14 ). It would 
appear to be a common practice in American strati- 
graphical work to classify algal nodules of large size 
(or showing columnar structure) as Cryptozoon spp. and 
small globular ones as species of Qirvanella , without 
reference to the microstructure in each case ( 12 ). In the 
present paper, therefore, it has been thought advisable 
to deal with the general and special features of the fossil 
in some detail, and to draw comparisons with forms of 
Qirvanella found in Ordovician rocks of other areas. The 
classification followed here is that of Pia ( 9 ). 


Agathidia, Pia. 

Qirvanella, Nicholson and Etheridge. 

Qirvanella problematics var. spiralis, nov. 

(PI. T. figs. 1 - 8 .) 

Genotype.—Qirvanella problematica Nieh. and Etheridge, 
Mon. Sihi. Foss. Girvan Diet., 1878, p. 23, pi. ix. fig. 24. 

Holotype. -' Slide no. V. 26831, Dept, of Geology, British 
Museum (Natural History). PL X. fig. 7. 

Distribution .— u Shumardia Limestone,” zone D x of 
Raymond (and Clark), L 6 vis Shales, Ordovician. Cliff 
behind the Fonderie de Levis, Levis, Quebec. 

Diagnosis.—Qirmnella problematica, in which some 
filaments manifest a tendency to become arranged in a 
helix with the whorls in contact. 

Description .—The filaments or tubes of the fossil vary 
in length, thickness and curvature. They show recurva¬ 
ture in places, but branching has not, been detected. 
Individual filaments maintain a constant width, but in 
different colonies they often vary in thickness from lift 
to 25 p. The usual diameter is between 13 p and 17 ft. 
In general, singly occurring tubes have a greater width 
than those which are massed together. 

The fossil shows several different modes of aggregation 
or habits of growth. These, however, merge into one 
another and are not rigidly separable from one another 
or typically confined to any one colony or collection of 
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filaments. For convenience of description the following 
forms or arrangements of the tubes may be distin¬ 
guished :— 

(a) Single, isolated filaments, or portions of filaments* 
either straight or flexed, curved or recurved and, in some 
instances coiled to form a plane spiral. 

( b ) Small numbers of filaments, usually two to four, 
arranged as parallel or slightly entwining or intertwining 
strands. 

(e) Aggregates of irregularly interlaced filaments, more 
or less loosely compacted and forming either elongate 
masses, or bundles at the extremities of form “ e.' ' 

(d) Numbers of parallel but often flexed filaments lying 
in contaot, and mainly in one plane so as to form a thin 
lamella. 

(e) Filaments arranged in helices and so forming 
elongate, cylindrical or fusiform bodies, or incrustations, 
of screw-like aspect. This is the characteristic form of 
the variety G. spiralis. It may have originated by the 
twining of one or more filaments, in spiral fashion, with 
the whorls in contact, around a more or less rigid nucleus 
(see text-figs.). The nucleus is now represented in every 
ease by clear crystalline calcite, and its original nature 
is unknown. 

All these forms are so closely associated in the lime¬ 
stone that they may all appear in one microslide. There 
can be little doubt that they merely represent variations 
in the mode of aggregation of the filaments of the variety 
0 , spiralis or, at most, of the species G. problematica . 

Minute texture — The tubes of G. spiralis differ in their 
minute texture according to the variation in the degree 
and nature of the recrystallisation of the limestone con¬ 
taining them. No vestige has been seen of the thin 
original organic walls of the algal cells, but some of the 
better-preserved tubes exhibit a wall-like structure, 
composed of calcite, with clearly defined outer and inner 
boundaries, which are visible in both longitudinal and 
transverse sections of the tubes. The walls, when best 
defined, have a thickness of 2 p to 3p. Scattered through¬ 
out the slides occur straight or slightly curved tubes of 
the dimensions of those of G. spiralis , and in some of 
these the calcite walls have been partly replaced by silica, 

4* 
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and enclose a central “ canal 1 filled with calcite* 
Further evidence to indicate the essentially tubular nature 
of the original structure is provided by the occurrence in 
one instance of a string of granules of haematite within 
the walls of a looped algal filament, and suggesting either 
a later infilling of the original middle portion of the tube, 
or replacement of the original material which occupied 
this position and which must have been distinct in some 
of its characters from the material composing the outer 



Outline diagram h of forms of G. prubiemcUica var. ttpiralu r, nov. 

A to E. “Regularly and irregularly soiled tubes. F. Looped tube con¬ 
taining medial string of haematite globules. A -D and F, elide no. 
V. 26830; E, slide no. V. 26831. Magnification in each cane about 
150 times the original size. 

walls (see text-fig. F). According to Wood ( 16 ), such wall¬ 
like structures in G. problematics and other filamentous 
calcareous algee, are to be interpreted as coatings of 
“algal-dust” which surround the tubes originally 
oocupied by the algal filaments, so that the “ alga* are 
preserved os moulds in a fine-grainod calcareous matrix 
precipitated by their own life processes.” 

Comparison *.—It is difficult to find any features of 
speoific importance within the genus GirmneUa by which 
to discriminate between the various irregularly or loosely 
constructed masses and concentrically layered nodules of 
this fossil, which is now known to be represented in every 
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fttratigraphical system from the Cambrian to the Cre¬ 
taceous, both inclusive. So far as the Ordovician species 
are concerned, the European forms are all variants of 
G. problematical while those in America can be similarly 
assigned to G . (Strephochetus) ocellata (Seely). Judging 
from Seely s figures, the resemblances between G. ocellata 
and G. problematica far outweigh any differences, and, in 
my opinion, the two species are synonymous, G . ocellata 
being no other than (}. problematica with narrow tubes. 
G. ocellata and its variants have lube-widths of about 13 p, 
corresponding to the narrower forms of G. problematica 
var. spiralis. Nicholson gave 17 p to 40 p as the range in 
tube-width of G. problematica , with 22 p as the common 
size ( 7 ) ; while, for Norwegian forms of this species, 
Heeg ( 5 ) has recently found tube-widths ranging from 
14/a to 20 p and rarely 30 p. It is obvious, therefore, that 
the range of variation in tube-width in G. problematica 
is such that it can certainly be extended to include 
G. ocellata and its variants. 

Hoeg lias described three forms of G. problematica 
from the Ordovician Kalstad Limestone of the Trondheim 
district of Norway. His description, of these forms 
suggest that they are closely similar to the fossil from 
L^vis, both in the dimensions and attitudes of the fila¬ 
ments. His forma typica consists almost wholly of algal 
tubes arranged parallel to one another or twisted together, 
and with tube-diameter about I ftp, to 20 p. This corre¬ 
sponds to the arrangement described above under “r.” 
Forma Inmbricalis of Hoeg includes tubes occurring 
separately, curved, flexuous, sometimes running parallel 
or twisted around each other, but usually only irregularly 
interlaced or completely isolated. The tube-width is 
14 p to 17 /x, or exceptionally 20 p. This form obviously 
corresponds to the types *' a and 4 ' b " mentioned above. 
Finally, forma moniliformis Hoeg represents colonies in 
which a prevailing direction of the tubes may sometimes 
be traced. The tubes are often parallel to each other 
and appear in cross-section as straight or curved rows of 
circles. The tube-width is 23 p to 30 p. This is the form 
“ d ” described here, but the Norwegian form has tubes 
about twice as wide as the Canadian form. It will also 
be seen that in longitudinal sections along or near the 
spiral axis of G . spiralis , two parallel, or converging, rows 
of oirdes will represent the cross-sections of the tube- 
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walls, in contrast to the one row exhibited by sections of 
forma moniliformis. 

Stratigraphical considerations. The Shumardia Lime¬ 
stone containing G. spiralis occurs in the uppermost zone, 
or Glyptography denial us zone (D), of the gr&ptolitic 
succession established by Raymond in the I/vis 
Shales (it). Raymond s interpretation of the succession 
has been somew hat modified by Clark (r), but this author 
accepts Raymond’s zone “ I) " and also its two sub- 
zones, D 1 below, corresponding to the Shumardia Lime¬ 
stone, and ]) 2 above, consisting of shales with Glypto¬ 
graphy dentatns and other graptolites. Although it 
appears to be the common practice for most American 
geologists to place the 67. de.nUihy zone in the Beckman- 
t.ow r n. since most of its characteristic graptolite types 
appear in the Arenig Llanvirn of Britain ( 4 ), Ruedemarm 
definitely correlated this zone with the (hazy limestones 
ol the:(ham plain region ( 13 ). Force is added to Ruede- 
mann s correlation by the recent statement by Elies ( 3 ) 
that the fossil to which the name THplograpius (Glypto¬ 
graphy) dentalus Brongniart is given in America is 
actually Glyptography teretinsculus (Hisinger), which 
corresponds to a late 67. duntatus , and is the zone-fossil 
of the Llandeilo in Britain. The discovery in the 
Shumardia. Limestone of Gvrvanelki , a fossil common in 
the Chazy limestones of Vermont , New York, Tennessee 
and the Mingan Islands ( 15 ). would appear, therefore, to 
add further evidence in favour of the correlation of zone 
of the Levis Shales (and of the I)eepkill section, New 
York) with the Lower Chazy limestones*. It is also 
significant in this connection that the earliest appearance 
of abundant Girvandh in the Ordovician rocks of Britain 
ocours in the Stinohar Limestone ( 8 ), which .Jones has 
represented as the reproduction in south Scotland of the 
Lenoir formation (Lower Chazy) of Tennessee, which has 
likewise yielded Oirvanella ( 6 , 15 ). 
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EXPLANATION OF PLATE 1. 

Girvanella problematic# var. spiralis, var. nov. 

Shumardia Limestone, I^vis Sories. L 6 vis, Quebec. 

Fig. 1 . Form ” d,” p. 51. x about 70. Slide no. V. 20830. (Cf. G. 

problematic# forma moniliformis Hoeg.) 

Fig. 2. Form “ 6 ,” p. 51. X about 70. Slide no. V. 26830. (Cf. G. 

problematic# forma lumbricalis Meog.) 

Fig . 3. Form “ 5,” p. 51. x about 70. Slido no. V. 26830. Transi¬ 
tional to form “ d.” 

Fig. 4. Form “ 6 ,” p. 51. x alx>ut 50. Slide no. V. 26830. Transi¬ 
tional between forms “ a ” and “ c.” 

Fig, 6 . Form “ 0 ,” p. 51. • x about 70. Slide no. V. 20830. (Cf. G. 
problematic# forma typica Hoeg.) 

Fig. 6 . Form “ s,” with form “ c ” at extremities, p. 51. / about 70. 

Slide no. V. 26830. (Cf. G. occllata (Seely).) 

Fig. 7. Form “ e,” holotype of G. problematic# var. spiralis. x 80. 
Slide no. V. 20831. 

Fig. 8 . Form “ e,” p. 61. X about 75. Slide no. V. 26831. (Cf. G. 
problematica forma tnoniliformis Hoeg.) 

The microslides containing the fossils figured on Plate 1 . have 
been deposited in the Department of Geology, British Museum (Natural 
History), and the register numbers refer to the collection in that 
Department. 
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VI. —Descriptions and Records of Bess. —CLXXXIV. 

By T. I). A. Cockerell, University of Colorado. 

Halictm acanlkoatomm, sp. n. 

Length about t> mm., anterior wing 4*5 

Black, rather slender ; head and thorax with white 
hair, forming a dense conspicuous hand along hind margin 
of mesonotum, and slender lines at sides , dense white 
tomentum also covering postscutellum. Head rather 
narrow, sides of face with white hair; labrum with a 
central pit; process of labrum with a long central spine, 
on each side of which are golden hairs ; olypeus and supra- 
olypeal area shining ; front dull, vertex shining ; flagellum 
red beneath ; mesonotum polished on disc ; scutellum 
polished ; area of metaihorax very large, dull, with a 
thickened, somewhat shining margin ; the microscope 
shows the area to be roughened with a very fine obscure 
irregular reticulation; tegula? pale testaceous. Wings 
milky hyaline, stigma and nervtires very pale, but border 
of marginal cell darker ; second cubital cell higher than 
broad, receiving recurrent nervure at apical oorner; 
outer side of third cubital very weak, strongly bulging 
outward; front tibiap and tarsi pale red ; middle and 
hind tibiae pale at ends ; hind spur of the type of H . sub* 
villaim Ckll., and FF . jes&icm Okll. Abdomen with the 
first tergito shining, and a patch of pale tomentum at 
each side ; second tergito with a rather broad uniform 
band of pale tomentum at base; the following tergites 
practically covered with pale tomentum, except that the 
third has a black (bare) transverse band. In a second 
specimen the front tibia? and tarsi are very pale yellow, 
the tibia* dark behind. 

Orange Free State ; North Bank Halt. Norval’s Pont, 
April 14, 1934 ( J. Ogilvie). 

Related to //. jeasicn* Ckll., but that has no basal 
band on second tergite, and is a smaller sjjocies. 

Halictm sublautus , sp. n, 

$.—Length 5 mm., anterior wing about 4. 

Black, the first tergite with a linear stramineous apical 
tegumentary band, and the second with a rather broad 
one, and the margins of the following two somewhat 
pallid. Head appioximately circular seen from in front; 
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olypeus short, shining ; supraclyj>eal area shining ; front 
weakly shining ; flagellum red beneath ; mesonotum dull, 
scutellum a little shining, but not polished : no white 
hair along hind margin of mesonotum, and postscutellum 
not conspicuously tomcntoso ; area of metathorax large, 
dull, with a shining, much thickened hind margin; the 
microscope shows the area to have a minutely rugulose 
or tessollate surface, with a tendency to cross striae, 
and on the basal half very weak, irregular plicae ; tegulae 
pale testaceous ; stigma light reddish brown, nervures 
pale. The wings clear hyaline; second cubital cell 
receiving recurrent nervure at apical corner; hind spur 
with three spines, the first two long (style of H. ni(jri- 
mentis Ckll.), Abdomen rather broad, moderately shining, 
with no hair-bands or spots, but the apical part is thinly 
hairy. 

Cape Province : Van Rhyn’s Pass, Nov. 1931 (Alice 
Mackie). Two specimens. 

Related to //. nmtaliellus Ckll., hut much larger and 
more robust, with duller mesonotum. //. plicatmvs Ckll. 
la easily separated by the shining area of metathorax. 

Halictus ( Oxyhalictus) palnpimms , sp. n. 

cj.—Similar in nearly all respects to II. malopimsis Ckll., 
but the area of metathorax is much larger, with a dull 
surface and no shining margin ; the microscope shows 
no regular radiating plica?, but numerous irregular rugae ; 
the tibiae and basitarsi are all black, but the small joints 
of tarsi are pale red ; clypeus short, Nhining, with a 
median groove and no light mark ; apical plate rounded, 
not very large, red. A noticeable feature is the abundant 
erect white hair on thorax above. The marginal cell 
is narrowly truncate at end. The hind legs are normal 
for the male, without tibial scopa. This is easily known 
from H. trimeni Ckll. by the light red tegula?. 

Bechuanaland : Palapye, March 4, 1934 (J. Ogilvie ), 
type-locality. Also one (without head) from 8. Rhodesia ; 
Matopo Hills, May 1 , 1932 (C. P. Harvey). 

1 had taken this for the female of M. mat&piensis , until 
I noticed that the specimens were certainly males. The 
Matopo Hills specimen is more robust than the type. The 
antennae of the type are broken, but enough is left to 
show that the flagellum is dull red beneath, and the joints 
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on the basal half are about as long as broad. In the 
subgenus Oxykalictus there is a tendency for the secondary 
sexual characters to be transposed, producing what may 
be called pseudogynandromorphs. 

Halida8 pkenaeorhinvs , sp. n. 

—Length about 7 mm., anterior wing 5. 

Black, including legs, except that tarsi art' pale reddish 
apically ; hair of head and thorax dull white ; head 
oval, the clypeus greatly produced, convex, shining, 
with irregular punctures ; supraelypeal area dull as seen 
from in front, but seen from below shining ; mandibles 
black ; front dull, with a shining line along orbits ; 
vertex moderately shining ; antenna) very long (longer 
than in H. trimmi Okll.), the flagellum dusky beneath, 
with the sutures darkened ; mesonotum finely punctured, 
moderately shining ; scutcllum highly polished on disc ; 
postscutellurn large, with pale hair at base ; area of meta¬ 
thorax large, glistening, with very distinct wavy plicae ; 
tegula) shining black. Wings greyish hyaline, stigma 
reddish brown; nervures brown ; second cubital cell 
very large and square ; first recurrent nervure joining 
base of third cubital cell; third cubital cell not produced 
apically. Abdomen parallel-sided, moderately shining, 
with entire but inconspicuous hair-bands at bases of 
second and third tergites ; third tergito with the depressed 
part very large and the margin very narrowly stramineous ; 
fourth and fifth tergites with weak subapical hair-bands ; 
apical plate dark ; no subapical spines. 

S. Rhodesia; Matopo Hills, April 17-30,1932 (J. Ogilvie). 

In several respects this resembles H. maiopiensis Okll., 
but it is easily separated by the entirely black clypeus 
and the black tegulav Compared with H. shanganiensis 
CklL, it is easily distinguished by the darker flagellum 
and oval head, but it is evidently allied. Male H. shan - 
ganknsis (a variety with red tegulaj) was also taken in 
the Matopo Hills, May 1, 1932 (C. P. Harvey). 

Halictns pulchrinitens , sp. n. 

Length nearly 7 mm., anterior wing about 5. 

Black, with the clypeus, supraelypeal area, sides of 
face, mesonotum and soutelluin very highly polished; 
hau* of head and thorax clear white, dense on cheeks and 
underside of thorax ; hind margins of tergites obscure 
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brown, hind tibia* and tarsi dark brown. Head broad; 
clypeus convex, very prominent, with a median groove ; 
front dull, except broad bands next to orbits, which are 
shining and strongly punctured; flagellum obscurely 
brownish beneath; scutellum elevated, but not bi- 
gibbous ; hair of postscutellum not dense ; area of meta¬ 
thorax large, with delicate plica* more or less joined by 
cross-ridges, forming a network ; hind margin of area 
with a pair of large callosities ; tegula* very dark brown. 
Wings hyaline, with very pale yellowish stigma and pale 
nervures ; second cubital cell narrowed above, receiving 
recurrent nervure at apical corner ; third cubital cell 
very large, but not produced apically ; both spurs of 
hind legs finely ciliate, not dentate (style of IL serriferus 
Ckll.). Abdomen broad, shining, with thin pale hair at 
sides, but no hair-bands or spots ; hair of venter very 
short. 

Cape Province : GraaJT-Reinet. Oct. 21-27, 1931 

(J. Ogiltne). Also taken at Uiterihage, Oct. 30, 1931 
( J . Ogilme). Four specimens. 

Allied to H. past inns Ckll., but elypeus narrower and 
elevated, and metathorax different. Tt: differs from 
H. nitidibasis Ckll. by the thickened margin of meta- 
thoracic area, and the peculiar elevated highly polished 
elypeus. 

At Graaff-Reinet i collected a specimen of H, past ini - 
mmius Ckll., a variation with the mandibles not per¬ 
ceptibly red. This looks like a small H. pvkhrmilcns, 
but has a hind spur resembling that of //. nitidibasis Ckll. 
and H, graajfi Ckll.. while the area of metathorax is 
minutely densely punctured all over, with a few widely 
spaced short, very weak plica* at extreme base. Thus the 
two species are apparently little related. 

Halictus pallidipennis Smith. 

A male which J refer to this species was taken at Ores, 
Feb. 1932 (A, Mackie). It will be known by the very 
dear wings, large pale stigma ; face with dull white hair ; 
dypeal margin prominent, with a pale yellowish band 
which has a pointed extension upward in middle ; scape 
with a pale stripe; flagellum pale clay-colour beneath ; 
mesonotum dullish ; tegula? very pale, dark at base; 
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tibiae and tarsi pale yellow, the middle and hind tibiae 
with a large black mark in front; anterior femora broadly 
yellow at apex ; hind margin of tergites pallid. Female 
£f. paUidipennis is known to occur at Ceres. 

The following records of Halictns are new . 

H. rufomarginaius Smith. Rapenburg, Cape Flats, 
Oct. 1-14, 1920 (R. E. Turner) ; Cape Town, Milnerton, 
Dec. 14-28, 1926 (R. E. Turner). 

H. matoporum Ckll. Harrismith, O. F. S., March 1-20, 
1927 ( R . E. Turner). 

H. deceptus Smith. Stellenbosch, Aug. 21, 1926 

(R. J. Nel). 

//. perileucus Ckll. & fro!and. Craaff-Reinet, Oct. 
1931, one male ( Cockerell ). 

H. nigrimentis Ckll., variety a. Orange Free State : 
North Bank Halt, Nerval's Pont, April 16, 1934 (J. Ogilvie ). 
Differs from the type in the pattern of the abdomen, but 
very likely only an individual variation. First two tergites 
clear red, the first with a black band at base, and a black 
spot on each side before the depression ; second tergite 
with a dark mark on each side, third red at base ; third and 
fourth tergites with very broad pallid margins. 

Hesperapts caliura (Cockerell). 

Mr. R. E. Turner collected many of each sex at Aus, 
and gave all the same number (27). The males are the 
race of H. nivea (Ckll.) reported in Bees, exlviii. p. 446. 
The original H. caliura and H. nivea both came from 
Graaff-Reinet, and there is now no doubt that they are 
the sexes of one species. At Prince Albert Road, Turner 
collected both sexes of H . turneri Ckll., and the females 
have the abdomen variably (sometimes wholly) red. 


Colletes noskipwiezi , nom. nov. 

Collates allmcens Noskiewicz, Die Palearktischen Col- 
letes-Arten, 1936, p. 330. Spain. At my request the 
Polish Embassy in Washington tried to find out what 
hod become of Noskiewicz since the invasion of his 
country, but nothing could be learned concerning him. 
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VII. — On the Occurrence of Sphenotrochus (S. davisi, 
sp. n.) in the English A uversian Deposits . By 
H. Diohton Thomas, M.A., Ph.D., F.O.S., Department 
of Geology, British Museum (Natural History). 

Representatives of the genus Sphenotrochus Edwards & 
Haime have hitherto not been recorded from the Palaeo¬ 
gene rooks of Great Britain, although a few species have 
been obtained from those of the Paris Basin (Edwards & 
Haime, 1848, pp. 241 240). In England the genus has been 
recorded fossil only from deposits not earlier than the 
Pliocene (Edwards & Haime, 1850; Tomes, 1888), but 
recently, by careful washing and sorting of the clay, 
Mr. A. G. Davis discovered five specimens of a new 
species of Sphenotrochus in one of the beds of the Upper 
Auversian of Sussex. 

Family Turblnolidse Edwards & Haime, 

Genus Sphenotrochus Edwards & Haime, 1848, p. 240. 

Genolectotype (vide Edwards & Haime. 1850, p. xvi.) : 
Turbinolia crispa Lamarck (1816, p. 231). 

Sphenotrochus davisi , sp. n. (Figs, la, 16, 2.) 
Description .—Corallum small, euneate, compressed, of 
oval cross-section, attaining a height of 4-5 mm. with the 
calicular axes 3*75 mm. x 2-3 mm. Calicular margin 
rising slowly from a minimum at the ends of the longer 
transverse axis. Base not very broad, bluntly rounded. 
Metal* edges almost straight, diverging at an angle of 
about 35°. Columella lamellar, thin. Septa exsert, those 
in the middle of the flattened faces projecting much more 
than those at the sides. Septa 24 in number, their upper 
edges entire and steeply descending axially—three cycles 
present, those of the first two reaching to the columella, 
and those of the third extending only half-way. All taper 
slightly axially and are covered with small spinose 
granules. Costa? flattened, equal in number to the septa— 
those in the middle of the flattened faces crispate, but 
only feebly so in the lowermost two-thirds, though the 
extent of the crispation increases outwards from the 

* Lat. f mita, -ae^“ turning point of a race-course.” The term is 
introduced to apply to the area and accompanying structures in the 
neighbourhood of the ends of the longer axes of the elliptical cross - 
section of the corallum. The “ e ” in “ metal ” is long. 
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middle; those in the metal area (three in each) broader 
than these, fairly strongly crispate throughout their 
length. CostsB not always symmetrically developed, and 
those in the middle of the flattened faces at times twisted 
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Fig. 1 a .—Side-view of holotype, B.M., R. 28200. 

Fig. i b. —CalicuJar view of holotype. 

Fig. 2. - Side-view of immature specimen, B.M., R. 28201. 

and broken proximally. All the costa? roach to, or nearly 
to, the base, except for the pair on either side of the 
median costa of each flattened face—these are inter¬ 
calated at one-quarter of the height of the coral from the 
base, and are slightly unequal in size, although they show 
variation in their relative lengths. 

Occurrence. - .Auversian, band of Brown Clay (three 

inches thick) at the top of Bed 17 of Osmund Fisher 
(1862, p. 74), Upper Bracklesham Beds, foreshore opposite 
Medmerry Farm, Selsey, Sussex. 

Holotype. specimen (figs. 1 a, 16): Brit. Mus,, R. 28200. 

Paratype specimens : Brit. Mus., R. 28201-4. 

Remarks .—Among the five specimens on which the 
species is founded is one (R. 28201) which is immature 
(fig. 2). It is only 1-6 mm. high, with oalicular axes 
measuring 1-6 mm. x 1-0 mm. Even so, all the 24 septa 
are present in the oalice, and the full number of oostte is 
also developed, the newest being introduced at a point 
situated at half the height of the corallum. This young 
specimen shows differences from the adult in its wider 
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angle (about 45°) between the metal edges, and its con¬ 
sequently greater equality between the height of the 
corallum and the length of the longer transverse calicular 
axis, in its less crispate costa), in the less irregular nature 
of the costae in the proximal area, and in the septa being 
thin and not exsert. They appear to become slightly 
twisted at the columella. 

In its general characters 8. davisi approaches the 
Lutetian 8. crispas Lamarck (IS]6 , p. 231 ; Edwards, 
1849, pi. lxxxii. fig. 4 ; Ryder, 1927), but is distinguished 
from that species by its smaller size, smaller angle between 
the metal edges, and less crispate, but proximally broken, 
costte. 8. mixta s Defiance (1845, p. 151, pi. xliii. figs. 
3 a, 3 6) from the same horizon, on the other hand 
approaches 8. davisi in general shape, although the former 
is longer and narrower, while its costae are more regular 
and are scarcely crispate. Edwards & Haime (1848, 
p. 243, pi. vii. fig. 3) also described 8. pulchellns from the 
Calcaire Drossier of Grignon. Like those of 8. davisi its 
costa) are broken interiorly, but distally they differ 
markedly in the degree of crispation—the metal edges, too, 
are concave in 8. pulchellus. 

It is interesting to note that 8. davisi agrees with the 
other Eocene species of Europe in possessing only 24 septa 
and costa?, whereas the American Eocene species may 
have another septal cycle introduced, increasing the 
number to 40 (Vaughan, 1900, pp. 80-80). 
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VIII.— Descriptions of a few Ants from the Philippine 
Islands , and a Male of Polyrhachis bihamata Drury from 
India, By Horace Dohxsthorvk,F.Z.S.. FEES., Ac., 
Department of Entomology. British Museum (Natural 
History). 

Subfamily Ponkmnm Lepeletier. 

Harpegnathos medio-niger , sp. n. 

Shining, head, pronotum, scutellum, post-petiole 
and gaster yellowish brown ; eyes, rest of thorax and 
petiole black ; mandibles yellow, antenna?, palpi and legs 
pale yellow. Whole body clothed with longer and shorter 
pale yellow outstanding hairs. 

Head smooth and shining, transverse rounded from 
behind eyes to posterior border, which is slightly and 
widely excised and sharply and narrowly margined; 
dypeus large, transverse, slightly convex, somewhat 
narrowed posteriorly, anterior border almost straight; 
frontal area large, triangular; frontal carinse short; 
insertions of antenna? entirely uncovered, situated behind 
the pointed base of frontal area, space between with a 
short narrow raised longitudinal line, or carina ; eyes very 
large, oblong oval, prominent; oceUi large, situated on 
top of head ; antennm long, 13-jointed, scape short, 
funiculus with first joint shorter than scape, slightly 
longer than broad, rest of joints pubesoent, much longer 
than broad, about equal in length and breadth, last joint 
a little longer than the preceding, pointed at apex ; 
mandibles rudiment ary, sharply pointed ; maxillary palpi 
long, 5-jointed, 1st joint short, the rest elongate, 3rd 
joint longer than 2nd and 4th. Thorax elongate, narrowed 
in front and behind, broadest at insertion of the wings ; 
pronotum transverse, narrowed to a neck anteriorly, 
posterior border widely and deeply excised, narrowly 
margined, disc smooth and shining, with a short trans¬ 
verse furrow enclosing a raised transverse central portion 
just before margin, sides sparsely punctate and trans¬ 
versely striate ; mesemotum with two shallow narrow 
longitudinal impressed lines which are close together 
at anterior border, meeting before base of m&yrian 
furrows and continuing more or less distinctly to basal 
border, a few shallow scattered oblong punctures ooour 
on each side of these lines ; mayrian furrows rather 



Ants from the Philippine Inlands . 65 

broad, distinct, and longit udinally striate ; rest of meao- 
thorax behind mayrian furrows, and between parapasidal 
furrows, with scattered large shallow oblong punctures and 
some impressed lines, a deep longitudinal pointed furrow 
occurs outside parapasidal furrow ; episternite and 
epimtra of mesothorax and episternite of metathorax 
transversely striate, furrow between episternite and 
epimera of mesothorax deep, and widely longitudinally 
striate; suture between prjescutellum and scutellum 
not defined ; prmscuteUum consisting of a rather deep 
transverse hollow in centre, which is furnished with 
a number of widely separated raised longitudinal ridges : 
scutellum convex, prominent, smooth in centre, with 
shallow oblong punctures on anterior portion, and with 
rather dee]) hollows which are longitudinally striate 
at sides ; metonotum transverse, narrow, smooth, convex, 
and prominent in centre, somewhat hollowed out and 
finely longitudinally striate at sides ; epinotvm longer 
than broad, narrowed to base, dorsal surface covered with 
a network of strongly-raised ridges, declivity flat hexagonal 
in shape, bordered by raised ridges, with a longitudinal 
raised ridge in centre from which raised transverse ridges 
branch. Petiole longer than broad with a high node 
rounded above, narrowed anteriorly with a small tubercle 
on each side before base and a very small blunt tooth 
beneath, upper surfaoe smooth, sides covered with a 
network of closely-raised ridges, posteriorly somewhat 
triangularly excavated, the upper portion smooth, 
the lower with longitudinally-raised ridges ; post-petiole 
smooth, pyriform in shape, considerably longer and 
broader than j>etiole, constriction between post-petiole 
and seoond segment of gaster very marked ; gaster smooth, 
long oval, broadest before base of seoond segment ; 
pygidinm terminating in a fairly long curved sharply- 
pointed spine; mhgmital lamina, fairly long, bluntly 
pointed at aj)ex ; cerci present. Wings iridescent, veins 
and pterostigmU' yellow, one discoidal cell and two long 
cubital cells present, radial cell long, closed, appendiculate 
at apex. Legs long, slender, two spurs to posterior pairs 
of tibiae, claws bident ate. 

Long. 10*5 mm. 

Described from a male taken by 0. F. Baker at Mt. 
Banohao, Philippines, 1924—486. 

Type in Brit. Mus. Coll. 

Arm 4? Mag . N, Hist. Ser. 11. Vol. ix. 
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It is very like H. pallipes Smith, from Java, in appear¬ 
ance ; but besides the difference in the colour, the 
soulpturation is considerably stronger. The hexagonal 
declivity of the epinotum in pallipes is without the raised 
ridges, and the petiole is armed with a strong ourved 
tooth beneath. 


Subfamily Myrmioira b Lepeietior. 

Vollenhovia soleaferrea, sp. n. 

$. Dark reddish-brown mandibles, antennae, anterior 
part of head narrowly, and legs red ; masticatory border 
of mandibles and teeth black. Clothed with semi- 


decumbent longer and shorter yellow hairs. 

Head subquadrate and subparallel, posterior angles 
rounded, posterior border slightly emarginate, sculpture 
consisting of more or less longitudinal raised ridges which 
form a network and enclose shallow oblong punctures; 
mandibles powerful, shining, punctate, masticatory border 
armed with five strong teeth ; dypeus smooth and shining, 
strongly bicarinate, anterior border straight; frontal area 
small, triangular, deep, shining ; frontal furrow broad and 
shallow, extending to median ocellus; frontal carinse short., 
finely longitudinally striate inside of outer edges ; eyes 
fairly large, oval, convex, situated in about oentre of sides 


of head ; ocelli small ; antennas 12 -jointed, club 3 -jointed); 
scape, barely reaching posterior border of median ocellus, 
funiculi gradually thickened towards apex, joints 2~B 
strongly transverse, 7-8 less so, last joint pointed, about 
equal in length to the two preceding joints taken together. 
Thorax longer than broad, narrowed to base, broadest 
at insertion of anterior wings; pronotum transverse, 
humeral angles obtuse but prominent, covered with rather 
large shallow punctures except at anterior border, which 
is narrowly smooth; pro-mesonotal suture well marked, 
deep ; mesonotum longer than broad, only slightly oonvex 
with a narrow space extending from apex to base, pointed 
behind, smooth, rest covered with a series of shallow 
punctures arranged in longitudinal rows; prsescuteUum 
only visible at sides, punctured; suture between meso¬ 
notum and souteUum very narrow but distinct; scuieUum 
transverse, rounded above and below, only slightly oonvex 

:r^ ntre ’ ? th / few fairiy shau °" 

arranged in rows at sides ; metanotum transverse, nar row 
smooth m centre; epinotum with dorsal surface much 
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shorter than declivity, smooth and shining, with a few 
scattered shallow punctures, declivity in the shape of a 
horse-shoe, very slightly concave, smooth and shining; 
node of petiole rather high, thick, rounded above, anterior 
and posterior surfaces concave, smooth and shining, 
fairly striate and punctate at sides, armed beneath with 
a thin projecting, bluntly-rounded ridge or tooth ; post¬ 
petiole broader than node of petiole, anterior border and 
dorsal surface round, sides straight, posterior border 
straight, narrowly margined, faintly transversely striate 
behind and with a few scattered shallow punctures on 
disc, armed beneath with a blunt tooth projecting down¬ 
wards ; gaster long oval, broadest behind middle, with 
a shallow narrow shining furrow with short raised longi¬ 
tudinal ridges at junction with post-petiole, first segment 
long, with a few small scattered punctures more numerous 
anteriorly ; the other segments very finely coriaceous. 
Wings light brown pterostigma and veins darker, anterior 
wing with one discoidal cell, one long cubital cell and 
radial cell open, clothed with fine brown decumbent 
hairs, forming a fringe round the margins. 

Long. 7-3 mm. 

Type in Brit. Mus. Coll. 

Described from a single winged female ; Philippine 
islands, Luzon, Mi. Makiling (C. F. Baker), Brit. Mus., 
1924— 480. 

This species comes near to V. obLonya Smith, from 
Bortchian—its subspecies, Imvithomx Emory,from Borneo ; 
from the former it differs it) having a much finer sculpture, 
the shoulders considerably more prominent, etc., and from 
the latter in being larger, more robust, less strongly 
sculptured, with more prominent shoulders, etc. 

Only two other species and one subspecies of VollevJiovia 
have been found in the Philippines, and soleaferrea disagrees 
entirely with the descriptions of any of them. 

Rhopalothrix ( Rhopalothrix) Huhdcntatus, sp. n. 

Reddish brown, antennae and legs lighter, somewhat 
shining. The insect lias been rather rubbed, but there 
are a few unevenly scattered semi-decumbent white 
olavate hairs on body. 

Head triangular, considerably broader behind eyes, 
forming lobes with truncate posterior borders, posterior 
border deeply emarginate; some slightly-raised longi- 
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tudituU ridges extend from base of clypeus, and towards 
posterior part of head form a network enclosing round 
shallow punctures ; mandibles long, triangular, curved, 
masticatory border armed with 8 teeth, the apical one 
long and pointed, two small sharp teeth are situated about 
the middle beneath the masticatory row ; clypeus large, 
triangular, slightly convex, anterior border straight, 
posterior border pointed and extending between the 
frontal carinae, rather finely and shallowly punctured ; 
frontal carinse deeply excised in middle of outer sides, 
forming a lobe behind covering the profound and deep 
scrobes ; antennw 7-jointed, rather short, scape triangular, 
flat above, broadly dilated at base, nearly as long as 
funiculus, anterior border fringed with a row of white 
outstanding clavate hairs : funiculus : first joint about 
as long as broad, broader and longer than second joint, 
last joint long and pointed, longer than the three preceding 
taken together; eyes convex, oval, moderate ; ocelli 
small. Thorax . sculpture finely rugose, robust, narrowest 
at base ; prrmotvm large, convex, transverse, narrowed 
anteriorly, sides rounded, posterior border very cmar* 
ginate ; pro-mesonotal suture very distinct ; mesonotum 
large, narrowed anteriorly, broadest just before base, not 
very convex, a smooth, longitudinal, rather broad, 
shallow fui-row extends from centre of anterior border, 
not reaching the middle of mesonotum and diverging in a 
short V; prmcntellum very narrow and transverse, 
suture between it and scutellum marked with a row of 
short longitudinal narrow raised ridges, spaces between 
smooth ; scutellum convex, outstanding, narrowed and 
projecting posteriorly : epinotum with very short dorsal 
surface, declivity considerably excavated, armed on each 
side with a sharp-edged pointed projection. Petiole with a 
small rounded not very high node poteriorly, furnished, 
beneath with a narrow ridge pointed anteriorly ; post- 
petiole transverse, convex, rounded at sides and anteriorly 
posterior border slightly projecting in middle, much 
broader than petiole; suture bet ween post-petiole and 
gaster very distinct and deep ; (faster longer than broad, 
long oval, sculpture finely but distinctly coriacious, 
first segment very long. Legs short. Wings dusky 
browu, pierostigma and veins darker brown, covered with 
fine decumbent brown hairs which extend as a fringe 
beyond side margins and part of posterior margin, one 
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long cubital cell and long cloned radial cell present, 
pterostigma narrow and ill-defined. 

Long. 5 mm. 

Type in Brit. Mus. Coll. 

Described from a single winged female. Philippines, 
Luzon. Baguio (C. F. Baker), Brit. Mus.. 1924—48fl. 

This species has not been described before, nor is it a 
female of any known w r orker. Only two sj>ec‘ies have 
been recorded from the Philippines— 11. angidinoides Stitz, 
y, and R. manni Menozzi, the descriptions of the head of 
neither of which agrees with that of our female. Home 
six species have been found in New Ouinea. including 
R. kokodensis, described by us in 1980. 

Subfamily Dolichookhin^ Forel. 

Tapi noma philippi nensis. sp. n. 

9- Black, tip of antennae, what apjiears to be the 
lateral prolongations of the clyj>cus. extending into the 
clypeal fovas, part of mandibles, base of first joint and last 
four joints of tarsi, and spurs red. Clothed with fine 
yellow' pubescence and short outstanding yellow hairs, 
which are more abundant on the gaster. Sculpture very 
finely, minutely and closely coriaceous. 

Head about as long as broad, narrowed in front, 
broadest just behind eyes, posterior angles rounded, 
posterior border excised in middle ; mandibles powerful, 
tips crossed, masticatory border armed with 7 teeth : 
clypeus transverse, triangular, only slightly convex, 
anterior border almost straight ; clypeal fora* round, 
deep ; frontal area and farrow very indistinct ; eyes 
large, round, not very convex, situated at about 
centre of sides of head ; ocelli small; anlennm 12-jointed, 
moderate, scape gradually broader towards aj>ex, with 
transverse joints, last joint pointed, a little longer than 
the two preceding taken together. Thorax narrowed 
posteriorly ; pronotum transverse, narrow; mesonotum 
conve, aboxut as broad as long; scutellum convex, 
triangular ; epinoturn with very narrow dorsal surface, 
the declivity being considerably longer, rather abrupt, 
rounded, convex. Petiole with scale and gaster typically 
Tapinoma. Wings brownish, pterostigma and veins darker 
brown, small discoidal cell, one long cubital cell and Jong 
closed radial cell present. 

Long. 5-3 mm. 
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Type in Brit. Mus. Ooli. 

Described from a winged female specimen. Philippine 
Islands, Luzon, Mt. Makiling (C. F. Baker), Brit. Mus., 
1024—480. 

This species is superficially Jike a large female 
mgerrimum , but the antenna? are shorter and the funiculi 
considerably stouter, the mesonotum is shorter and more 
convex, the scutellum is smaller and more convex, and 
the epinotum with the dorsal surface narrower and the 
declivity convex ; the latter being flat in nigernmum. 
Moreover, the anterior border of the clypeus is not deeply 
excised as in that secies. 

Subfamily Formwjx.k Lej>eletier. 

(Ecophylla smaraydina F., subs]), subnitida Emery, Ann. 

Soc. Ent. France, lx. p. 505 (1891), 

J. Typical (Ecophylla female; yellowish testaceous; 
mandibles, scapes, base of first five joints of funiculus, 
two rather broad converging lines of mesonotum, and 
sides and epinotum brownish ; teeth, and anterior border 
of scutellum narrowly, black. 

$ type in Brit. Mus. Coil. 

Described from a dealated female, Philippine Islands 
(E. M. Ledyard ), Brit. Mus.. 1925—491. 

1 take this insect to be the female of Emery's subspecies 
sulrnitida, the workers of which have been recorded from 
the Philippines. The yellowish testaceous ground-colour, 
the texture, sculpture, etc., being the same. 

Emery described it from New Guinea, and it has also 
been taken in the Mollueas and Solomon Islands. 

Poiyrhuchis bihanmta Drury. 

cf. The whole body of a testaceous colour, the head, 
thorax and scaj^s being somewhat darker; the gaster, 
petiole, legs and funiculi somewhat lighter, yellowish. 
Body furnished with outstanding yellow hairs, more 
abundant towards apex of gaster. Sculpture of a very 
fine, close, coriaceous nature. Head posteriorly and 
thorax rather dull, clypeus, petiole and gaster shining. 

Hmd longer than broad, narrowed behind eyes, pos¬ 
terior angles blunt, posterior border almost straight; 
cheeks parallel; mandibles rather long, triangular, painted 
at apex, masticatory border unarmed; clyjteus large, 
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broad, triangular, anterior border rounded, carinate in 
oentre; frontal area indistinct ; frontal furrou: very 
narrow and shallow, extending to median ocellus ; eyes 
very large and prominent, situated towards back of sides 
of head ; ocelli large, prominent, situated on top of back 
of head; antennae 13-jointed, long, slender, filiform. 
Thorax longer than broad, narrowed anteriorly and 
posteriorly, broadest just before insertion of anterior 
wings ; pronohum transverse, narrow, anterior border 
narrowly, but sharply, margined, posterior border en¬ 
circling the mesonotum; mesonoimn long, convex in 
front, rather flat on dorsal surface, with two narrow, 
very shallow lines (dose together, which converge and meet 
on the dorsal surface arid continue as a very narrow, 
shallow furrow, extending to posterior border of mesono¬ 
tum ; mayrian furrows wanting ; / mrapsidal furrows very 
narrow and shallow ; prasscutellum transverse, very 
narrow in centre ; scutellum convex and prominent ; 
imtanotum ^transverse and narrow ; epinalum longer 
than broad, evenly rounded, without an angle between 
dorsal surface and declivity ; node of petiole low. rounded, 
concave on anterior surface and, except in centre of upper 
surface, posterior surface rounded; gaster long, oval, 
narrowed in front and behind, broadest at base of second 
segment ; cerci present ; genitalia projecting, stipites 
long and pointed. Legs long, slender. Wings pale 
yellow, veins and pterostigma brighter yellow, type 
Formica ; radial cell long, longer than cubital cell, closed. 

Long, 10*5 mm. 
type in Brit. Mus. Coll. 

Described from a single male labelled “ Dukhun. 
ex coll. Sykes/' 

As far as I am aware, no male belonging to the subgenus 
Polyrhachis of Polyrhachis lias been described. Emery, in 
the ‘Genera Insectorum/ clxxxiii. p. 182 (1925), gives 
under P . (P.) bihamata Drury “ Forel in Grandidier, Hist. 
Nat. Madagascar, vol. xx. 2, p. 78 (1801), but on 

looking the record up one finds that Forel writes *• 
inconnu ” ! (Of course, as Forel mentions, P, bihamata 
has never been found in Africa, nor in Madagascar.) 

Nylanderia iridescens , sp. n. 

Brown, tarsi and palpi yellowish, whole body very 
finely and delicately shagreened, and with a strong 
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violet metallic reflection ; clothed with sparse scattered 
outstanding hairs or bristles (machreritw). more numerous 
on gaster, no outstanding hairs on legs or antenna*. 

Head* longer than broad, slightly narrowed in front 
and behind, broadest about middle, posterior angles 
bluntly rounded, posterior border straight; mandibles 
long, narrow, masticatory border armed with three small 
sharp teeth, the apical one being considerably the longest ; 
dype/us transverse, convex, anterior border broadly 
rounded ; frontal area not defined ; frontal furrow very 
faint, short; eyes large oval, only slightly convex, situ¬ 
ated above the centre of sides of head ; antennae long, 
slender, scapes extending about a quarter of their length 
beyond posterior border of head, funiculus with very 
small short second joint, about as broad as long, rest of 
joints longer than broad, 3 to f> subequal, 7 to 10 very 
slightly longer, last joint about as long as the two pre¬ 
ceding taken together. Thorax longer than broad, 
constricted in middle, broadest across the pronotum, 
in profile the mesonotum is higher than pronotum and 
epinotum ; pronotum transverse, anterior angles rounded ; 
mesonotum convex, slightly longer than broad ; meta,natal 
spiracales small, not prominent ; epinotum with narrow 
dorsal surface rounded into long flat declivity ; scale of 
petiole rather thick, inclined forwards, anterior surface 
concave, posterior surface convex, upper margin narrow, 
rounded ; gaster short, oblong oval, broadest before middle, 
tip sharply pointed, first segment with a concavity for 
the reception of the scale. 

Long . 2 mm. 

Type in Brit Mus. Coll. 

Described from six workers taken under stone, Philip¬ 
pine Is., Luzon, “ Convent ” Valley, Baguio. Dr. A. Moore, 
14. ii. 20. Brit. Mus., 1922 —101.' 

This secies belongs to Emery’s group with two pairs 
of macrochetes on the pronotum, one pair on the mesono- 
tum, and one pair on the epinotum, which includes 
albipes Emery, aseta Forel, mledonica Forel, foreli Emery, 
lecanopterides Donisthorpe, minutcda Forel, opaca Emery, 
and pusillima Emery. No speoies of Nylanderia appears 
to have been recorded from the Philippines heretofore. 
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IX .—Notes on Recent and Fmsil Kquines. —1. Anatomical 
Features of certain Limb-bones. By A. Tindkll Hop- 
wood, D.Sc., F.L.S., Department of Geology. British 
Museum (Natural History). 

The discovery in the United States of the wonderful 
unbroken evolutionary sequence of fossil horses of all 
types, from the most simple to the most advanced, has 
tended to divert the interest of many palaeontologists 
from the equine remains of the Old World to those of 
the New. This is regrettable for two reasons. First, 
very few details of the skeleton of the American fossils 
have been published; most authors have dealt either 
with the structure of the teeth, or with the proportions 
of the limbs, or with the gross outlines of the evolution 
of the monodactyl foot; secondly, the American forms 
are but poorly represented in European museums, so 
that, in the end, one is thrown back upon the European 
members of the group for purposes of study. This was 
my own position when I began work on the fossil horses 
of the East African Pleistocene, and the following pages 
are an expansion of notes made at that time. 

The problem was to separate isolated limb-bones of 
one-toed horses, actually large Zebras, from those of a 
Ann. A Mag. N. Hist. Ser. 11. Vol. ix. 6 
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member of the Hipparion group. Not every bone is 
represented in the collections from East Africa, and 
comparisons were naturally restricted to those which are. 
Even so, the results are not without interest, and since 
it will inevitably be many years before the final account 
of the mammalian faunas of Olduvai and other East 
African localities is published, there seemed to be no good 
reason why these notes should not be published inde¬ 
pendently. They contain descriptions of various ana¬ 
tomical features observed on some of the more important 
specimens in the British Museum. 

The Recent skeletons are all preserved in the Zoological 
Department. The list, together with the Register number 
and page reference to Lydokker’s ' Catalogue of Ungulate 
Mammals,’ vol. v., follows :— 

(i.) Equus caballus przeivalskii Poliakoff, $, 2.9.25.1, 
op. tit,., p. 7. 

(ii.) E. c. przeimlskii Pol., <£, 7.5.15.2, op. oil., p. 8. 

{in.) Hippotigrits quagga quayga (Gmelin), sex not stated, 
54.7.2.3 (1449 a), op. tit., p. 21 ; Flower, 1929, 
p. 261, where it is said to be a male. 

<iv.) H. q. burohelli (Gray), sex not stated, 50.11.92.63 
(864 6), op. tit., p. 22. 

(v.) H. q. boehmi (Matschie), <$, 1933.5.24.1. 

<vi.) H. q. boehmi (Matschie), $, 1933.5.24.2. 

These two specimens were collected in the Balbal 
depression, near Olduvai. 

<vii.) H. zebra zebra (Linn4), sex not stated, 40.3.23.10 
(706 a), op. til., p. 35. 

(viii.) Aaimut aeinus africanus (Fitzinger), sex not stated, 
4.6.12.1, p. 37, fig. 16. 

(ix.) A. a. aomalierms (Noaok), sex not stated, 86.12.17.1 
(740/), syntype of the subspecies, op. tit., p. 39. 
(x.) A. kiang (Moororoft), sex not stated, 976 e, op. tit., 

p. 10. 

(xi.) A. onager hemippue (Geoffrey), sex not stated, 
67.12.3.1 (705 6), op. tit., p. 14. 

I have included the Kiang and Onager in the genus 
A sinus rather than in Equus, because their limbs and 
teeth show a series of characters which, in the sum, are 
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much nearer to those of the Ass than they are either to 
the Horse or to the Zebras. 

The fossils are in the Geological Department; the 
numbers in brackets are those which they bear in the 
Registers of the Department. 

Httmbrus.— The humeri of the three groups of Recent 
monodactyl horses—Horses, Asses, Zebras—resemble each 
other very closely, and differ no more from the humerus 
of Hippanm than they do from each other. The main 
feature of classificatory value is the scar to which the 
infraspinatus muscle is inserted. According to the shape 
of this scar the Recent species form three groups, thus : 

(i.) Group of Equus caballus Linne, as exemplified by 
Przewalsky’s Horse. The insertion is a long triangle 
with the apex downwards. The antero-superior angle is 
almost a right-angle, but all the corners are rounded off, 
so that the scar has a tongue-like outline. Among some 
domesticated breeds, e. g., an English thoroughbred, the 
soar becomes broader, but the side nearest the upper 
margin of the tuberosity is always the shortest. In the 
shape of the soar, and in many other features, there is 
a close resemblance between Przewlasky’s Horse and the 
feral pony of the New Forest; a resemblance which is 
closer than that of more domesticated breeds. 

(ii.) Group of the Zebras. In this group also the scar 
is still shaped roughly like a right-angled triangle, but the 
two sides which subtend the right-angle are of about 
the same length. 

(iii.) Group of the Asses, including the Kiang and 
Onager, These forms have the scar short and concen¬ 
trated, as it is in the Zebras, but the angles are so rounded 
that the outline is approximately semi-circular. 

The earlier types of horse with more than one toe on 
each foot are not sufficiently well represented in the 
British Museum by unorushed humeri for any definite 
groups to be segregated among them. One specimen of 
Hipparion from the Pontian deposits of Pikermi (M. 11229) 
.appears to show that the infraspinatus muscle was inserted 
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to a concentrated scar similar to that of the Asses, but 
there are no better specimens to confirm this. In the 
more primitive genera the scar is hardly less specialised 
than it is in the higher forms ; for example, the humeri 
of Palmothe.rium c/raa&um (29744 a) and Plagiolophus 
annectane (29748) show distinct differentiation; both 
specimens were found in the upper Eocene deposits of 
Hordwell, Hampshire. In the former species the insertion 
of the infraspinatus is marked by a large semi-circular 
roughened area, which is slightly more rounded than the 
soar seen in AMnus a. africanuu. In P. annectans, on the 
other hand, the scar is more sharply triangular, and, 
though relatively shorter, is riot unlike the scar in Equus 
cnbalhu). But when the very primitive Hyracotherium 
vulpiceps is considered, all resemblance to the more 
advanced horses is lost. A humerus (M. 10660) of this 
Bpecies, found in the London Clay of Harwich, shows 
a broadly oval, slightly concave scar at the posterior 
angle of the lateral tuberosity. 

According to Kowalevsky (1873) and Filhol (1891) there 
is a progressive doubling of the bicipital groove as one 
passes from the more primitive equines to the more 
advanced. The humerus of Hyracotherium. just mentioned 
has a simple groove with a deeply concave floor; it 
closely resembles that of many ruminants. The grooves 
of Palsdotherinm and Plagiolophus have never been 
described, neither is the material in the British Museum 
sufficient to enable me to do so. In Anchitherivm aureli- 
anense the floor of the groove has a gentle convex swelling 
(M. 2282). In Hipparion (M. 11229 6) the groove is 
double; the lateral portion is narrow and deep, whereas 
the medial portion is wide and very shallow. This is 
a logical development of the condition in Anchitherivm. 
The monodactyl horses have the medial portion somewhat 
deeper than the lateral; they can be distinguished from 
Hipparion by this feature, but they are indistinguishable 
among themselves. 

Other characters of the proximal end of the humerus 
may be used to group the monodactyl homes. As an 
example we may take the area of insertion of the sub- 
soapularis muscle to the medial tuberosity. This area 
u Qnguiform, elongate, and broadens towards its distal 
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end. Among the group of Equus cabaUus it is fairly 
narrow, with its axis inclined at a relatively small angle 
to the long axis of the shaft, but the Asses and Zebras 
agree in having a scar which is much broader at its distal 
end, and in which the angle of inclination to the long 
axis of the shaft is markedly oblique. Hipparion (e. g. 
M. 11229) has a much broader scar than any of the mono¬ 
dactyl horses, although the angle of inclination is about 
the same as that of the Asses and Zebras. This feature 
is not preserved in any of the specimens of Anchitherium, 
Palaeotherium, or PJagiohphus in the British Museum 
collections. 

The torsion of the shaft, the sha|>e of the deltoid tubero¬ 
sity, and of the teres tubercle are all variable. The 
torsion can be estimated only on complete bones ; it is 
most easily seen by placing them on the table so that 
they rest on the back of the head and the two epicondyles. 
When a series so arranged is looked at from above, the 
teres tubercle is plainly visible in the Caballinc group, 
but in the groups of the Asses and Zebras it is more on 
the side of the bone, and is seen in half-profile. The 
distinction is not absolute, for, although the teres tubercle 
becomes increasingly visible as one passes from the 
Zebras through the Asses to the Caballine group, yet 
individuals occur in which this character resembles that 
of the next higher group. For example, the African 
Ass (4.6.12.1) resembles the Przewalsky stallion (7.5.15.2). 
The tubercle is partly abraded in the four best, specimens 
of the humerus of Hipparion found at Pikermi (M. 11224, 
M. 11225, M. 11229 a, M. 11229 6), but it appears to have 
been comparable with that of the Zebras. 

The development of the torsion can be traced when 
a series of morphological stages is examined in the same 
way. Hyracotherium has a deltoid ridge but no distinct 
tuberosity; no teres tubercle is now visible because a 
fracture filled with matrix passes through the shaft at 
this point. The upper portion of the shaft of the humerus 
in Paiseotherium is more advanced in its general appearance 
than it is in Hyracotherium. , It has a prominent deltoid 
tuberosity separated from the teres tubercle by a wide, 
flat expanse of bone ; tubercle and tuberosity are at about 
the same level. When the bone rests on the table in the 
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manner already described, the tuberosity faces obliquely 
upwards and the tubercle is out of sight facing obliquely 
downwards on to the table. On the material available, 
Hipparion cannot be separated from the Zebras. The 
teres tubercle is below the level of the deltoid tuberosity 
in both. 

The backward and lateral growth of the medial epi- 
eondyle does not seem to affect these phenomena 
very greatly. To bring the tuberosity and tubercle ol 
Paheotherium into the same position relative to the table 
as those of a monodactyl horse, the bone must be turned 
over on its side. 

The teres tubercle is a very long narrow scar in Patspo- 
iherium (29744 a ); it is shorter, wider, and more elevated 
above the general level of the bone in Hipparion and the 
Zebras : still shorter in the Asses ; and shortest and 
widest in the Caballine group. As it develops from a scar 
to a tubercle, it occurs at progressively lower levels on the 
shaft until in the Caballine group it is some little distance 
below the deltoid tuberosity, which is plate-like in the 
groups of Equvs caballus and the Asses, but more slender 
and hook-like among the Zebras and Hipparion. This 
is not an absolutely reliable distinction, the specimen 
of Kiang examined has a tuberosity of the Zebrine type. 

The distal end of the humerus is very nearly the same 
in Anohitherivm as in the higher equine types ; Kowalevsky 
(1873) has discussed this point in some detail. Such 
differences as may be detected between the higher types 
themselves often appear to be individual; nevertheless, 
Hipparion does tend to have a smaller pit for the medial 
ligament and a shallower depression for the lateral 
ligament, with a greater amount of cartilage on rise 
oondyle, than do the monodactyl horses. The antero¬ 
posterior measurements of the condyles and epicondytes 
are relatively less in Anehitherinm than in the higher 
equines. 

The distal end of the humerus of Palseotherium more 
closely resembles that of the Tapirs than that of the 
horses, and equine characters are but feebly developed, 
hot there is no supra-trochlear foramen, whereas in some 
Tapirs (cf. T. bairdi, 79.9.17.2) this foramen is Uuqgp 
(perhaps an individual character); moreover, the medial 
ligament is attached to a well-developed prominence 
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in the Tapirs, but to a pit on an indistinct elevation in 
Pateotherium. Plagiolophus , on the other hand, is more 
clearly equine in its characters. 

Owen (1858) says that Hyracotherium has a supra¬ 
trochlear foramen. The specimen which he described 
(M. 10660) is damaged distally. and both ooronoid and 
olecranon fossa; are filled with matrix. A hole has been 
bored through from one side to the other in an attempt to 
see whether a plate of bone was present. Presumably none 
was detected by this crude method, but against this 
must be set Cope’s failure to mention such a foramen 
in his description of the humerus of H. venticolum ; 
neither is one indicated in his figure (1884. pi. xlix. fig. 2). 

Radius and Ulna. —The story of the evolution of the 
equine forearm is largely one of the enlargement of the 
radius at the expense of the ulna. 

The radius and ulna of the English Hyracotheres are 
not known from well-preserved material. The American 
species H. venticolum was described by Cope (1884); 
the radius is about as long as the humerus, its cross- 
section in the middle is a flattened oval which measures 
9 mm. transversely and 5 mm. from back to front. There 
are no grooves for the extensor tendons on the anterior 
surface of the distal end, and the faoet for articulation 
with the scaphoid is very little recurved posteriorly. 
No information is given about the attachments of the 
muscles and ligaments. 

In Palseotherium crassum the radius and ulna (29744 6 , c) 
are still separate. The proximal end of the radius is 
very like that of Hyracotherium ; the lateral portion is 
still “ an aliform projection with an acute external 
border ” (Cope, loc. cit.), but the insertion of the biceps 
has already left the ulna and now forms a roughened 
area on the antero-medial margin of the radius; there 
is a wide, flat groove for the brachialis muscle, with 
roughened, slightly depressed areas above and below 
for the two parts of the medial ligament of the elbow. 
Distally there are wide deep grooves for the extensor 
tendons. The soaphoid faoet is curved backwards sad 
medially. 

The ulna was intimately connected with the radius 
by means of strong interosseous ligaments. It was 
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fixed in relation to the radius so that the forearm had lost 
the power of pronation and supination. This is proved, 
not only by the nature of the connections between the 
two bones, particularly between their proximal and 
distal ends, but also by the course of the groove for the 
volar interosseous vessels and nerve. This groove 
descends the radius under cover of the ulna in such a 
manner that any change of the relative positions of the 
two bones would inevitably pinch the vessels and nerve. 
The distal articular surface is wider than deep. The 
facet for the pisiform is curved backwards, but is distinct 
from, the facet for the cuneiform to which it is situated 
laterally and posteriorly. 

Anchitherinm (Filhol, KowaJevsky, opp. citt.) is much 
more horse-like in its characters. The proximal extremity 
of the radius (M. 2285) is similar to that of Hipparion. 
It is widened transversely so that the lateral tuberosity 
is salient, and the articular surfaces for the humerus have 
all the characters of Hipparion, but the transverse extent 
of the ulnar facet (42 mm.) compared with that of the 
humeral facet (50 mm.) is greater in Anchilheriuni. than 
it is in either Hipparion (35 : 03, Regd. M. 11233) or 
Stylohipparion (44:70, Regd. M. 14482). Both Filhol 
and Kowalevsky say that there is no transverse expansion 
of either the upper or the lower end of the radius, but this 
would seem to be an individual feature. In my opinion 
the specimens figured by Blainville (1846, pi. vii.) have 
expanded ends, although the proximal end is not so wide 
as the specimen in the British Museum. The insertion 
of the biceps is large and concave on the medial margin 
of the bone, forming a low tuberosity where it encroaches 
on the anterior surface. The distal end is almost identical 
with that of Hipparion. The epiphysis is somewhat 
wider than the shaft, but the relative width is less than 
it is in Palwotherium. The grooves for the extensor 
tendons are well marked ; the scaphoid and lunar facets 
have the typical equine form. 

The Anchitheriine ulna is still further reduced; it is 
united with the radius in its distal portion. As figured 
by Kowalevsky (pi. i. fig. 47 a), the distal articular 
surface does not appear to differ very greatly from that 
of Palseotherium. 
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Be Cliristol (1852), Lavocat (1852), and Hensel (1800) 
showed that in Hipparion the shaft of the ulna is entire, 
and that its limits on the conjoined bones are marked by 
grooves. This is also the condition in Stylohipparion 
(M. 14482), where the lower portion of the shaft may not 
be so much reduced as in certain specimens of Hipparion 
found at Pikerrai (M. 11233). Although it is by no means 
a universal rule, the presence of an entire ulna in Hip¬ 
parion and of an incomplete one in the monodactyl horses 
is probably the best means of separating them, but it 
must be borne in mind that in some specimens of the 
latter, particularly in domesticated breeds, the shaft 
of the ulna may be entire, whereas in some specimens of 
Hipparion (M. 11231) the ulna is incomplete. 

Other characters have been suggested as suitable for 
separating the monodactyl horses from Hipparion. 
Hensel (1860) was of the opinion that the facets which 
articulate with the scaphoid and cuneiform bones project 
backwards more sharply in Hipparion than in Equus, 
and Forsyth Major (1880) said that this is also true of the 
Ass. Of the two specimens each of Przewalsky's Horse 
and Boehm's Zebra in the British Museum, one of each 
species has a distal articular surface of the radius of the 
Hipparion type, whereas the other specimen is of the 
Equine type. Similarly, although Kowalevsky’s table 
(op. cil... p. ]4) represents a general tendency to the 
reduction of the ulna, there are certain specimens to 
which it does not apply. For example, in one specimen 
of Hipparion. (M. 11233) the width of the ulna is 55 per 
cent, of the width of the proximal articulating surface 
of the radius ; in Stylohipparion (M. 14482) it is 63 per 
cent.; in the male Boehm’s Zebra it is 68 per cent. ; 
in the Mountain Zebra it is 66 per cent.; and in the male 
Przewalsky’s Horse it is 56 per cent. On account of the 
wide variation to which they are liable, the shape of the 
insertion of the ulnar collateral ligament, and the relation¬ 
ship of the two branches of the radial collateral ligament 
to the insertion of the brachialis muscle, are equally un¬ 
satisfactory as means of identification. 

Os 8CAPHOIDEOM. —The scaphoid bone of the equine 
carpus has the same type of evolutionary history as the 
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other bones shortly to be described. Nevertheless, both 
it . and the lunar differ from the magnum in that the 
flattening process has not been carried so far, that the 
consequent simplification is almost entirely restricted 
to the diBtal surface, and that the relief of the proximal 
surface gradually became more pronounced. 

The scaphoid of Hyracotherium “ is the largest bone 
of the proximal row. Its radial facet has a greater antero¬ 
posterior than transverse diameter, and there is a short 
tuberosity behind it. Its trapezoid facet is a little larger 
than that joined by the magnum ” (Cope, op. cit., p. 642). 

In Palssotherium the bone is roughly cuboid in shape 
with a well-marked tuberosity on its postero-superior 
surface. The radial facet is more-or-less semi-circular 
in outline with a pointed beak projecting laterally; it 
is convex in front and concave behind, and the beak is 
situated just where the convexity passes into the con¬ 
cavity. The lateral surface bears two facets for the lunar ; 
of these the upper is claw-shaped, broad and rounded 
behind, and pointed in front ( P. stehlini, 30028; P. crassum., 
29744). The lower facet for the lunar is irregular in. 
shape; it is flat (P. stehlini) or convex (P. crassum) in 
front, narrower and concave (deeply so in P. crassum) 
in the centre, and flat (P. crassum) or slightly conoave 
and twisted (P. stehlini) behind. The inferior surface is 
occupied by two facets separated from each other by a 
sharp ridge; the medial facet is for articulation with 
the trapezoid, and the lateral facet for articulation with 
the magnum. The medial, trapezoidal facet is concave 
from side to side ; from before backwards it is in three 
parts, of which the anterior convex portion passes into 
a central concave portion (much deeper in P. steMini 
than in P. crassum), whioh in turn passes into the plane 
or very gently concave posterior portion. The facet for 
the magnum is divided into two parts by a deep pit for 
the interosseous ligament. The anterior portion is sub- 
rectangular in outline and concave from side to side, 
whereas the posterior portion is triangular with the apex 
forwards, and oonoave from front to back. There is 
a small, variable, irregularly-shaped facet on the inferior 
margin of the postero-medial surface; this is for the 
trapezium. 
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in Mesohippus bairdi (Leidy) the scaphoid (M. 5752) ia 
of the general type seen in all equines with three toes or 
leBs. Its greatest diameter is from back to front; the. 
radial facet is convex in front and concave behind, 
without the lateral beak of Palmotherium ; the superior 
facet for the lunar is damaged in the only specimen seen, 
but the inferior facet, which consists of two planes slightly 
inclined to each other, represents the anterior portion 
only of the corresponding facet in Palmotherium. The 
inferior surface resembles that of Palmotherium in so for 
as the facets are separated by a sharp ridge, in other 
respects it is equine ; the pit for the interosseous ligament 
has been displaced to the postero-lateral comer of the 
articulating surface ; the facet for the magnum has lost 
its hinder portion and is practically flat; the faoet for 
the trapezoid is deeply concave, and corresponds to the 
median portion of the three-fold facet of Palmotherium. 
There is a facet for the trapezium on the distal margin 
of the posterior surface ; it is plane, sub-triangular, and 
fairly large (3x5 mm.). The tuberosity covers the whole 
of the posterior surface and is reflected outwards so as 
to form a strong, nearly vertical ridge on the posterior 
margin of the lateral surface. 

The scaphoid of Anchitheri mot (M. 2417) is only a little 
more advanced than that of Mesohippus. The relief 
of the radial facet, is more pronounced ; the distinction 
between the facets for the magnum and the trapezoid 
is not so sharp ; the inferior facet for the lunar iB further 
developed, with a concave posterior portion which passes 
on to a small beak ; there is a distinct pear-shaped facet 
for the trapezium. 

The soaphoid of Hipparion has the same anatomical 
features with but slight changes in detail. The inferior 
facet for the lunar may have a simple, almost plane 
surface (M. 10083, from Concud), or it may have a plane 
anterior portion and, at an angle to this, a posterior 
portion which is plane (33032, from Cucuron), slightly 
concave (49704, M. 14732, from Pikermi), or deeply 
concave (M. 3990, M. 3992, from Maragha). The ridge 
on the distal surface which forms the boundary between 
tiie facets for the magnum and trapezoid is generally 
absent, and, in any event, very much less than it is in 
Anchitherium. The posterior tuberosity is veiy variable.. 
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It may be like that of Anchitherium but a little stouter 
(M. 14732), or it may be of similar size and stoutness but 
slightly sloping backwards and downwards (M. 3902), or 
else it may be very stout with a pronounced backwards 
and downwards slope (49704, 33632, M. 10083). 

The average monodactyl horse has a scaphoid which is 
difficult to separate from that of Hipparion. The only 
semi-constant character observed in a series of six bones 
of Hipparion and fourteen from fossil and Recent mono- 
dactyl horses is in the shape of the inferior facet for the 
lunar. The general type of facet in Hipparion consists 
of two parts of about the same size inclined to each other 
at an angle of approximately 150“, whereas in the mono- 
dactyl horses the hinder portion is much smaller and the 
angle is about 90° to 120°. As a rule the posterior tubero¬ 
sity of the Asses and Zebras resembles that of Hipparion 
as represented by the specimens 33632, M. 3992. whereas 
that of the Caballine group is more concentrated and forms 
a thickened knot in the centre of the posterior margin 
of the lateral surface. Exceptions occur among the 
Zebras, however: for example, the scaphoid of the 
skeleton of Hippoligris zebra has a posterior tuberosity 
which agrees fairly well with that of a scaphoid of Equus 
cabalhis (36605) found in the Pleistocene deposits of (trays, 
Essex. 

Os niWAKK.-- The lunar is a wedge shaped bone which 
in the course of its development acquired a more compli¬ 
cated articulation for the radius, whereas the distal 
surface became more flattened and simplified. The 
medial articulations, also, became simpler, but those 
on the lateral surface underwent little alteration. Accord¬ 
ing to Cope (op. c it.) the radial facet of the lunar of 
Hyraeotheriim " is a good deal wider than deep. The 
posterior tuberosity is large and compressed, but does 
not project as far posteriorly as the cuneiform.” 

In Palseotherimn (30089) the facet for the radius is 
confined to the anterior half of the proximal surface; 
it is subreotangular in outline and strongly convex from 
back to front; the remainder of the proximal surface is 
occupied by a large tuberosity. The medial surface has 
three facets for articulation with the scaphoid. Of these 
the superior is daw-shaped with the base postero-inferior 



Recent and Fossil Equities. 85 

in position; it is adjacent to the facet for the radius. 
The inferior facets are separated by a pyramidal projection 
or beak; they are roughly semi-circular, and concave 
from back to front. On the lateral surface there is a 
superior facet which is oblong in shape, plane, and which 
passes downwards and backwards adjacent to the facet 
for the radius. The inferior facet is pear-shaped, with 
the broad end posterior, horizontal, and concave from 
back to front. Both these facets articulate with the 
cuneiform. The distal surface is divided by an S-shaped 
ridge passing from back to front. The anterior convexity 
is directed towards the medial surface ; it bounds the 
ovate, gently concave facet for the unciform on the one 
hand, and the narrow anterior portion of the facet for 
the magnum on the other. The posterior half of the 
ridge bounds the deeply concave facet in which the 
posterior portion of the magnum is lodged. 

Cope’s figure (op. cit., pi. xlix b, fig. 4 a) of the proximal 
surface of the first row of the carpus of Hyracotherium 
venticolum suggests that, although no mention is made 
of it in the text, the concave posterior half of the facet 
for the radius had begun to develop in that genus. 

Mesohippus bairdi (M. 5752) is more horse-like in the 
characters of the lunar bone. The radial facet is broadest 
in front; its sides converge towards the rear, and the 
posterior margin is straight. The hinder, concave part 
of the facet is fully developed. The posterior tuberosity 
is smaller than in Palmotherium, and has been displaced 
to a more distal position. Viewed from the front, the 
lateral margin is higher than tho medial, a primitive 
character which persists throughout the whole of the 
Equoidea and is shared with many other groups of 
mammals, such as the Artiodactyla and the Primates. 
The inferior surface is groatly flattened in comparison 
with Palseotherium, and the ridge which divides the 
facets for the magnum and unciform is straight; of these 
facets the former is convex and the latter concave, whilst 
the hollow for the posterior projection of the magnum 
now oocupies the whole of the posterior moiety of this 
surface. The media) surface bears a superior and an 
inferior facet for the soaphoid; it has lost the postero- 
inferior faoet of PaUeotherium, and with it the beak on 
the inferior margin. The lateral surface still has two 
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facets for the cuneiform, but now the upper one is hori¬ 
zontal and parallel to the lower one. 

Anckitherium differs from Mesohippvs in the facet for 
the magnum, which is relatively larger and more convex, 
and in the posterior tuberosity, which is more prominent. 

Hipparion (33623, 33631,49704, M. 14732) has a stouter 
lunar than Anchitherium. The proximal facet is wider 
in front, and is pointed behind, instead of being truncate 
as it is in the latter. 

The chief anatomical difference between the lunar 
bones of the monodactyl horses and those of the species 
of Hipparion is that the distal recess for the posterior 
projection of the magnum is larger. No other difference 
appears to be oonstant. 

Forsyth Major (1880) discusses Kowalevsky’s account 
of the lunar of Anc.hitlie.rium, and from it deduoes that 
the facet for the unciform in the lunar of the Caballine 
group should have a similar extent to that seen in Hip¬ 
parion. He says that this is actually the case, but that 
the facet is less oblique. He adds that in Etfuns stenonis 
(which belongs to the Zebrine group) the facet is more 
oblique and also narrower than it is in Recent horses; 
that horses from Quaternary deposits come between the 
two; and that the Donkey is nearest to E. stenonis. 
The longer series of specimens now examined shows 
that these distinctions are not constant. For example, 
a lunar of Hipparion from the Pontian of Cuouron (33623) 
has the facet for the unciform nearly parallel with the 
long axis of the bone, and agrees in this respect with a 
lunar of E. oabaUua from Kent's Cavern (M. 738), whereas 
a lunar of Przewalsky’s Horse (7.6.15.2.) has the facet 
just as oblique as it is in a lunar of Hipparion from 
Pikermi (49704). The Zebras and Asses agree now with 
Hipparion and now with E, cabaUus. In other words, 
the obliquity of the facet for the unciform is a matter of 
individual variation. 

Os magnum.— In his account of Hyracotherium venti- 
oolum, Cope (op. cit.) says that “ the lunar and scaphoid 
facets of the magnum are subequal.. It rises in a com¬ 
pressed arch posteriorly, and has the usual long, deourved 
tuberosity posteriorly.” This condition differs from that 
•of Pabeotherium, in which the scaphoid facet is very 
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much larger than that for the lunar. In this latter genus 
the facet for the second metacarpal is large in the bigger 
species (e. g., P. eras sum, 29744), but smaller in the 
smaller species, and in the speoies referred to Plagiolophus. 
‘The facet, is separated from that for the trapezoid by 
a sharp ridge, but passes into that for the third meta¬ 
carpal by a fairly gentle curve. The high compressed 
posterior arch, and the decurved tuberosity are well 
developed in both Palseotherium and Plagiolophus. 

Mesohippus bairdi (M. 5752) has a carpus of the true 
equine type. All the bones are recognisable as “ horse 
bones,” even though they still retain ancestral features 
in marked degree. The magnum is flattened from above 
downwards ; the facet for the scaphoid faoes directly 
upwards; that for the lunar upwards and outwards ; 
and that for the third metacarpal is nearly flat. The 
faoet for the second metacarpal is large, subrectangular 
in outline, and faces inwards and Blightly downwards. 
It is about equal in size to the facet for the trapezoid, 
which faces inwards and slightly upwards. The posterior 
projection is more primitive. Its proximal surface is 
high and arched, forming an articular surface which, 
in the single specimen examined, is received into a corres¬ 
ponding hollow in the lunar, and which is not in contact 
with the scaphoid. The inferior part of the projection, 
the tuberosity of more primitive forms, is produced down¬ 
wards into a short beak, so that the facet for the third 
metacarpal is deeply concave in its hinder part. 

Anchitherium (M. 2416) has a flatter magnum than 
Mesohippus. It has been described in detail by Kowalev- 
sky, who regarded the flattening as a result of the great 
development of the third metacarpal, and who said that 
whereas in Palseotherium the posterior projection is lodged 
in a fossa formed by the scaphoid and the lunar, in 
Anchitherium it is lodged in the lunar alone. But there 
would appear to be exceptions, for in the specimen 
•examined the ridge dividing the scaphoidal and lunar 
facets is carried up over the projection in such a way as 
to indicate that the medial surface of the projection 
articulated with the scaphoid. 

In Hipparion the magnum is flattened as in the one¬ 
toed horses, and the anatomical characters are similar. 
The posterior projection usually articulates with the 
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lunar alone, but in certain specimens (M. 8279, M. 14732) 
it also articulates with the scaphoid, which then bears 
a corresponding facet (cf. M. 14732). The division of the 
facet for the trapezoid into two parts separated by a rough 
horizontal groove, a process which was first seen in 
Anehitherium, has progressed further. 

As a rule the monodactyl horses differ from Hipparion 
only in the development of a third faoet for the trapezoid; 
this is on the posterior projection. According to Kowalev- 
stky it is absent in Hipparion and present in Equus. Forsyth 
Major showed that it is sometimes absent in Equus 
stenonis (a Zebra), and is generally absent in the Donkey. 
It may or may not be present in Boehm’s Zebra (present 
in 1933.5.24.1; absent in 1933.5.24.2); very small in 
Przewalsky’s Horse (7.5.15.2.); and so small as almost 
to escape detection in the Mountain Zebra (706 a). On 
the other hand, a prominence on the medial surface of 
the posterior projection of a magnum of Hipparion from 
Cncuron (33625) seems as though it must have been in 
contact with the trapezoid, but it is not sufficiently well 
preserved to afford undoubted proof that the articulation 
was really present. 

The facet for the second metacarpal does not appear 
to have any systematic value. It may be absent in 
Hipparion( M. 14732). the Kiang (976 e), and the Donkey 
(Forsyth Major, op. cit.), but it is generally present in 
all monodactyl horses and may be very large (a particu¬ 
larly good example is a magnum of the Zebra Equus 
oldowayensis, M. 14979). 

Metacarpus. —The differences between the various 
stages of evolution of the equine metaoarpals have long 
been known, and study of longer series than those men¬ 
tioned in earlier literature yielded nothing that was fresh, 
even as regards individual variations, or of systematic 
value. 

Femur.— There is general agreement among the authori¬ 
ties that it is not possible oertainly to separate the 
femur of Hipparion from those of the one-toed horses. 
Ex a m ination of the femora of earlier forms revealed an 
astonishing degree of uniformity throughout the whole 
of the Equoidea, a point which is well indicated by the 
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figures. In them the drawings A are of the left femur of 
Przewalsky’s Horse; those marked B are of a small 
femur, probably Anchilophus, found in the Queroy Phos¬ 
phorites ; and those marked C are reversed drawings of 
a right femur of Plagiolophus annectans found at Hord- 
well. 

Kowalevsky pointed out that in Anchitherium the great 
trochanter has moved to a position posterior to that 



Comparative front views of the femora of Prxewalsky’s Horae (A), 
Ana/Mophwi (B), and Plagiolophus (C). AJ1 drawn to the same 
length. 


which it oceupies in Paiseotherium, and that within the 
Palasotheres the species Plagiolophus minor has carried 
the process further. But the ohange in position had been 
begun long before, for even in Hyracotherium the femur 
(regd. 44115 a) has the great trochanter roughly divided 
into two parts, the larger of whioh is situated well behind 
the transverse axis of the proximal end of the bone. As 
Awn. At Mag. N. Hist. Ser. 11. Veil. ix. ? 
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it progressed, this twisting carried the third trochanter 
round as well, and when the stage of Anchitherium was 
reached the trochanters had already attained the positions 
they occupy in later horses. Kowalevsky also gives 
a table which purports to show that the torsion is not 
yet complete in Anchitherium , but 1 have not been able 
to discover his points of measurement and so to check 
his observations. In any event the difference is small, 
and the fact still remains that the femur of Anchitherium 
resembles that of the later horses more closely than it 
does those of the Hyracotheres and Pal eeo the res. 

Since the femora of the Miocene horses so closely resemble 
those of the Recent species, it is not surprising that those 
of Hipparion are almost indistinguishable from the bones 
of the later forms, and that it was found impossible to 
group the Recent bones on the limited material available 
to me. Branco (1883) published tables of measurements 
designed to show that there are slight differences of pro¬ 
portion between the JDonkey and the Horse, the former 
being more slender than the latter. Riitimeyer (1863) 
suggested that there are faint anatomical differences 
between the third trochanter of Hipparion and that of 
Equus . Gaudry (1864) was inclined to agree with 
Rtitimeyer, and the material in the British Museum, 
much of it imperfect, also indicates that slight differences 
do, in fact, exist between the two genera. 

Tibia. —In Anchitherium the posterior surface of the 
proximal end of the shaft is occupied by a fossa which 
extends across the whole width of the bones, whereas 
in the Horse the same area is almost flat (Kowalevsky, 
op. ciL), This fossa gradually becomes Jess evident as 
one passes upwards from Hyracotherium , and none of the 
tibiae of one-toed horses, whether Recent or fossil, has 
so deep a hollow as the only uncrushed specimens of the 
tibia of Hipparion (M. 11251, M. 14772) in the British 
Museum collections. In Hipparion and all later forms 
the floor of the fossa is flat, but it was not clear whether 
the, gradual disappearance of the fossa was due to the 
reduction of the buttresses which flank it, or to the gradual 
raising of the floor to the level of the crests of the but- 
tkm&es. 'In view of the alterations which took place in 
the stresses to which the bones were subject as the feet 

7 * 
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altered from polydaetyly to monodactyly, the latter 
seems to be more probable. 

In all genera from Anchitherium. upwards the inferior 
tibio-fibular joint is a bony union, but in lower forma the 
union is sometimes fibrous and sometimes bony. Appa¬ 
rently this variation is dependent on the age of the animal 
rather than on anything else. I ndioations are not wanting 
that in certain specimens of Plagiolophus the shaft of the 
fibula may have been incomplete, but this point needs 
further investigation. The upper end of the fibula Beems 
as though it is normally free in all the genera examined. 
Every undamaged tibia seen has a facet for artioulatipn 
with the upper end of the fibula, and one specimen of 
Paleeotherium crassum (29740) from Hordwell, which 
displays a solid bony union of the lower joint, proves 
that although the top of the fibula is missing it was not 
united with the tibia but articulated with it by means 
of a smooth facet. 

Astragalus.— Some years ago (1937) I discussed the 
differences between the astragali of the Recent horses 
and Hipparion, showing that although there are some 
astragali of wild horses—be they of Horse, Ass, or Zebra—- 
whioh are not to be distinguished from certain astragali 
of Hipparion , one can generally separate the two types. 
There is rather more difficulty in distinguishing Hip h 
pari on from Anchitherium, and it is to be remembered 
that both these genera were tridactyl, but of the astragali 
of Paleeotherium and Plagiolophus. the former resemble the 
Tapirs whereas the latter resemble the horses. 

General Observations.— The descriptions of the 
long bones help to confirm the three rules drawn from a 
study of the humerus and femur of some East African 
antelopes (Hopwood, 1936), namely: 

(i.) In any land mammal, the bones of the fore-limb 
are more characteristic than those of the hind-limb. 

(ii.) In any long bone, the proximal end is more 
characteristic than the distal. 

(iii.) In any limb, the nearer the bone is to the frank 
the more characteristic it is. 
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Whether the first and second rules apply to the meta- 
podials cannot finally be decided without examination 
of much longer series than 1 have had to deal with. The 
bones of the wrist and ankle of fossil species are not 
usually collected in sufficient numbers to allow valid 
eonclusions to be drawn from them. Those found at 
Olduvai, Tanganyika, are a good illustration of this. 
There every piece of bone which afforded the least chance 
of identification was saved ; of the Equoidea there were 
fourteen specimens of the astragalus, seven of the mag¬ 
num, six of the calcaneum, and one each of the lunar, 
navicular, and scaphoid. Except that specimens of the 
magnum were unusually abundant, these figures reflect 
very fairly the frequency of these bones in collections. 

In an appendix to the same paper, brief reference was 
made to the sexual differences in the limb-proportions 
■of the wild horses ; it was pointed out that the third 
mptatarsal of the stallion is shorter than the humerus, 
whereas in the mare it is longer. This can be applied 
to; six out of the seven Recent skeletons of which Lydekker 
did not record the sex ; the seventh, that of A sinus 
onager hemippns, has none of the feet preserved. The 
following table contains the least length between articular 
surfaces of the humerus and metatarsal, the proportions 
(in italics) and the sex inferred :— 


Hippotigri* quagga quagga . . 

Humerim. 

mm. 

227 

Mt. III. 

mm. 

210 

Male 


100 

92-5 

H. q . burcheUi . 

240 

223 


100 

029 

Male 

H . zebra zebra . 

234 

219 



100 

93-6 

Male 

Amtiu# amnu# africanu# ..., 

246 

229 


100 

931 

Male 

A , a. mymaliensie . 

218 

228 



100 

1040 

Female 

Aeinu* kiang . 

213 

232 


100 

1089 

Female 

It is worth notice that the difference in length between 


the two bones appears to be more constant in the males 
than in the females; in default of additional material, 
1 am not disposed to attach any special significance to it. 

The present notes, incomplete though they are, show 
that certain of the anatomical characters of the bones of 
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Hone, Abb, and Zebra are diagnostic of those groups. 
Taken together with the vraious patterns of the cheek¬ 
teeth, they justify separation of the groups as distinct 
genera. The shape of the scar to which the infraspinatus 
is inserted, or of the groove between the metaconid and 
metastylid (c/. Hopwood, 1937) cannot be regarded as 
adaptations within a group so compact in structure and 
habits as the Equidse, but they are just the kind of 
character which separates lines of desoent. In other 
words, they are “ heritage ” characters, not “ habitus ” 
characters, and therefore of considerable systematic 
importance. 

So far as the Palaeotheriidae are concerned, it is clear 
that they need thorough revision. Not only is it necessary 
to determine the types of the Cuvierian species ( cf. 
Deperet, 1917; Stehlin, 1938) but the bones of all the 
genera must be studied in detail, for it is clear that despite 
the manifold adaptations to which the mammalian limbs 
have been subjected there is always a considerable 
residuum of primitive characters which often enable the 
systematist to establish natural groupings of generic 
rank. Indeed, instances are known in whioh it is rather 
mo»e easy to separate genera on their osteology, than 
on the characters of the teeth, but they have not yet 
been found among the Equoidea. 
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X .—On the Ccenosiinae of the Fiji Islands ( Diptera: 

Museidse). By F, I. van Emden (Imperial Institute of 

Entomology). 

In his extremely useful ‘ Diptera Brachyoera and Atheri- 
cera of the Fiji Islands ’ (London, 1928, p. 168-173), 
Bezzi mentions two Ccenosia, one Pygophora, three 
species of Atherigona and the widely-distributed Orchisia 
cmtata Meig. From an examination of Bezzi’s types 
made in the course of routine work, a few additions and 
corrections have become necessary. 

Atherigona excisa Thoms, var. trilineata Stein and 
paecilopoda Bezzi belong to the excisa-group (—subg. 
Acritochseta CJrimsh.. characterized in the male sex by the 
preapical emargination of the dorsal surface of the fore 
femora, simple palpi, and the absence of a hypopygial 
prominence, in the female by long-clavate palpi), whereas 
splendens Bezzi belongs to Atherigona, s. str. (palpi of male 
with some black setulse at base of dorso-exterior surface, 
hypopygial prominence and trifoliate process present, 
front femora simple, palpi of female band-shaped). The 
hypopygial prominence of splendens is rather small, 
shortly bifurcate, the two branches rather slender. The 
trifoliate process is shown in fig. 1. In both sections,' 
represented on the Fiji Islands, the postero-ventral pre- 
apioal seta of the fore femora and the lower stemopleural 
are present. 

Pygophora ntenophora Bezzi has the normal strong 
postero-ventral submedian seta on the fore tibia?, in' 
addition to the two setae mentioned by Bezzi which are 
small and on the antero-dorsal surface. The former seta' 
is present in all the published species of Pygophora , but 
the speoies of subg. Oephalispa Mall, have the frons of a 
Pygophora (see Emden, 1940, B.M. Ruwenzori Exp. ii. 
p. 96), while being devoid of the fore-tibial seta. They 
are transitional towards Lispocephala, and have been 
included in the latter genus by Malloch. The mid-tibi® 
of P. ctenophora have two postero-dorsal set®, of which 
particularly the proximal one is very small in the male. 



n 


Dr. F. I. van Eraden m 


The mid-femora possess, in the female sex, a continuous, 
not very conspicuous antero-ventral and postero-ventral 
row of fine small set® on apical half. In the male the 
postero-ventral surface is adorned from two-thirds to 
three-quarters of the length with a loose patch of black 
setul®, which gradually Income longer towards apex and 
briskly cease at three-quarters, the last quarter of the 
postero-ventral surface being entirely bare, even of the 
ordinary short hairs, exoept for a few fine setulse at the 
extreme apex (fig. 2). This peculiar clothing was some- 


Fig. 1. 



Trifoliate process of Atherigona ttphudenn Bessi. 

Tt# apex of the lateral part twisted os the right side and partly shown 
by transparence of the median part . (Camera lucid* with Letts 
microscope, eye-piece 4, objective 3, scale 0-8 mm.) 


what inadequately described by Bezzi as a subapical, 
oomb-ljke row of short black bristles, an expression which 
would not suggest a double to multiple row. This 
character and the simple hind tarsi distinguish ctenophora 
Bezzi and buxtoni Mall, from hirtimama Mall, and an. 
undesoribed species. In buxtoni, from Samoa, the wings 
are faintly olonded on the apical half, whereas they are 
hyaline in ctenophora, and the lateral parts of the fourth 
abdominal tergite are somewhat differently haired in these 
two species. 

,'The two species described’under Ccenosia by Bezzi 
Mfopg to Lispocephafa, as was already assumed by 
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MaJlooh (1929, Ins. Samoa, vi. p. 152). Unfortunately, 
Bezzi has mistaken the females of dolichocera Bezzi for 
males, and described them as microlepis, expressly 
designing a male and female from Taviuni as types. 
These are both females and conspeoific with ddichocera, 
microlepis $ thus being a synonym of dolichocera <J. The 
smaller measurement given by Bezzi refers to them. The 
female from Cuvu, of 3-5 mm., is the only specimen with a 
“ short even ciliation on terminal half ’’ of mid-femora. 
Mr. R. A. Lever has several times sept identical females 
and has more recently submitted a male with the «nmp. 
character. This species with a comb of short, setulse on 
apical half of mid-femora was described in the same 
month (1928, Proe. Hawai. ent. Soc. (7) i. p. 80, issued 


Fig. 2. 



Pygophora ctenophora Bezzi. 

Apical half of mid-femur and basal part of tibi®, posterior view. 
(Camera luoida with Leitz microscope, eye-piece 2, objective 2, 
•pale 0*5 mm.) 

June 1928, whereas Bezzi's book appeared 23. 6. 28) as 
Lispocephala tripuncta Mall., to which microlepis Bezzi $ 
is a partial synonym. 

The four genera of Ccenosiinse and the two species of 
Lispocephala, found on the Fiji Islands, may be dis¬ 
tinguished by the following key, all the characters in 
which apply to both sexes, though a few of them do not 
fit all the extralimital species :— 

1 (:?). Parafrontali* with one pair of reclinate 
set® (in addition to the strong inner 
vertical). Two pairs of presuturaf dorso- 
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centrals, which are inconspicuous and of 
aubequa) length. Front femora with a 
poatero-ventral preapical seta, but with¬ 
out a complete row of postero* ventral 
bristles. Hind tibiae with one postero- 
dorsal seta. (Key to the species in 
Bead's paper,). Athtrigona Rond. 

St (l). Parafrontalia with two pairs of reolinate 
set® (in addition to the strong inner 
vertical). Ono strong pair of presutural 
doreooentrals and often a much smaller 
pair in front of and rather cloao to the 
strong pair. Front femora with a com¬ 
plete postero-vdhtral row of bristles. 

Hind tibi« with two postero-dorsal set®. 

3 (4). Frontal triangle not passing middle of 
frons. Intorfrontalia yellow. Arista 

a -plumose in basal half, bare in apical 
Scutellum with two pairs of strong 
setae, Front tibi® with a submedian 
postero-ventral seta. (Only P. cteno * 

phora Bezzi.) . Pygophora Schin. 

4 (3). Frontal triangle reaching anterior margin 
of frons. Interfrontalia black, the fore 
margin sometimes reddish. Arista short- 
plumose throughout. Scutellum with the 
lateral pair of set® much smaller or 
absent. Front tibiae without a sub¬ 
median postero-ventral seta. 

5 (6). Scutellum with the lateral pair of set® 
distinct though (in Fijian species) much 
smaller than the apical pair. Hind tibiie 
with two postero-dorsal set®. Wings 
hyaline. Lower ualyptra extremely 
small, much shorter than the upper one 


(in Fijian species) . Lispooephala Pok. 

a. (ft). 2*5 mm. Mid-femora with the 
same short, half-appressed hairs 
along the pogtoro-ventral edge as J 

on disc. L. dolichocera Bezzi. 


ft. (a). 3*5-4 mm. Mid-femora with a 
comb-like row of short erect 
setuhe along postero - ventral 
edge, a similar though less dense 
and less conspicuous row along 

antero-ventral edge. L. tripunota Mall. 

fl (5). Scutellum with only the apical pair of 
set®. WingS blackish, except for hind 
and apical margins, which are milky. 

Lower oalyptra projecting beyond upper 

one. (Only species : cortatn Meig.) .... Orchitia Rond. 
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XI.—New Specie* of ChryBomelida?, Halticinte (Coleopt.), 
collected by Charles Darwin during the voyage of the 
‘ Beagle. ,’ 1S32—183H. By G. E. Bryant, F.R.E.S., 

Imperial Institute of Entomology. 

In the course of re-arranging and incorporating accessions 
to the collection of Chrysomelid® in the British Museum, 
now contained in about 700 drawers and represented by 
over 7,000 types out of approximately 24.000 described 
species, I have come across in the accessions many 
minute species collected by C. Darwin during the voyage 
of the ‘ Beagle.’ 1832-1830. These came to the British 
Museum through 0. E. Waterhouse, and by purchase at 
the sale of the Entomological Society of London’s col¬ 
lection in 1858. In August, 1841, Darwin presented some 
of the insects to the Entomological Society and some to 
the Zoological Society of London. The more valuable 
portions of both these collections eventually leached the 
British Museum (see the ‘ Centenary History of the 
Entomological Society of London/ 1933, pp. 88-89). 
From G. R. Waterhouse, the Museum received 2,500 
specimens, Registered No. 1885-119 and 1887—42. Ent. 
Soe. Sale Reg. No. 1858-00. 

0. 0. Champion, in his paper in the Entom. Mo. Mag., 
1918, p. 43, says in error that these came from C. O. 
Waterhouse. Judging from the number of minute 
specimens which Darwin collected, he evidently made 
good use of the sweeping net. During his few days at 
the Cape, he succeeded in obtaining two very interesting 
species, one of which has more recently been taken by 
W. Bevin (1906), and has remained undescribed. The 
majority in this paper were collected in South America, 
the Australian species having been previously dealt 
with by G. R. Waterhouse, and more recently by 
A. M. Lea. 

I append a list of some of the papers dealing with some 
of Darwin’s Coleoptera. The types of the new species are 
in the British Museum. 
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List of papers dealing with Coleoptera collected by Charles 
Darwin on the voyage of the ‘ Beagle,,' 1832-1836. 

. Babihgton (C. C.).—“ Description of the species of 
Dytiscidse collected by C. Darwin in America and 
Australia during the voyage of H.M.S. ‘ Beagle 
Trans. Ent. Hoc. Lond. iii. 1841, pp. 1-13. 

Champion (G. 0.)..“Notes on various species of the 

American genus Astylus, etc.” Ann. & Mag. Nat. 
Hist. 9, vol. ii. 1918, pp. 337-367. 

Champion (G. C.).—“ Notes on various S. Amerioan 
Coleoptera collected by Charles Darwin during 
the voyage of the 1 Beagle,’ with descriptions of 
new genera and species.” Ent. Mo. Mag. 3rd series, 
vol. iv. 1918, pp. 43-55. 

Champion (G. C.).-- "The Coleoptera of the Falkland 
Is.” Ann. & Mag. Nat. Hist. vol. i. 1918, pp. 167— 
186. 

Champion (G. C.).—“ Studies in Phalaoridse.- II. 
Asiatic and Tropical American forms.” Ann. & 
Mag. Nat. Hist. 9, vol. xvi. 1925, pp. 601-621. 

Hope (F. W.).--“ Descriptions of some species of 
Carabidee collected by Charles Darwin, Esq., in his 
late voyage.” Trans. Ent. Soc. Lond. ii. 1838, 
pp. 128-131. 

Lba (A. M.).—“ On some Australian Coleoptera col¬ 
lected by Charles Darwin during the voyage of the 
4 Beagle Trans. Ent. Soc. Lond. 1926, pp. 279- 
288. 

Waterhouse (C. 0.).— "On Borne new geriera and 
species of Heteromerous Coleoptera (Helopidis) 

, from Tierra del Fuego.” Trans. Ent. Soc. Lond. 
1875, pt. iv. pp. 331-337. 

Waterhouse (C. 0.).—" Galapagos, 1835, C. Darwin.” 
Proc. Zool. Soc. Lond. 1877, p. 80. 

Waterhouse (F.).—“ Falkland Islands.” Joum. Linn. 
Soc. Zool. xiv. p. 531 (1878), 

Waterhouse (G. R.). —“ Descriptions of some new 
species of exotic insects.” Trans. Ent. Soc. Lond. 

. . ii. 1838, pp. 188-196. 

Waterhouse (G. R.).— " Galapagos and Charles Is.” 
Ann. & Mag. Nat. Hist. vol. xxi. 1848, p. 39. 
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Waterhouse (G. R.). —“ Descriptions of some of the 
insects brought to this country by Charles Darwin.” 
Trans. Ent. Soc. Lond. ii. 1X38, p. 131. 

Species of Haiti cinee collected by Charles Darwin in 
South America:— 

Oxygona rufa Clk.—Rio, 2 specimens. 

Lactica fromenti I.)uv.—Rio, 3 specimens. 

System plagiaia Clk.—Rio, 1 specimen. 

System testac-eovittata Clk.—Maldonado, Uruguay, 1 
specimen. Rio, 

System annulicornis Philipp.—Chile, 1 specimen. 

System pundatissima Jac.—Uruguay, 1 specimen. 

Procalus mutans Blanch.—Valparaiso, Chile, 1 specimen. 

Disonycha bicarimta Boh.—Maldonado, Uruguay, ft 
specimens. 

HaUica janthim Blanch.—Chiloe Is., 1 specimen. 

Haltica flavipes Philipp.—Chiloe Is., 4 specimens. 

Diphauiam ? volkamerise F.—Rio, 1 specimen. 

HaUica pallens Blanch.—Gay. Hist. Nat. Chil. v. p. 668. 
Chiloe Is., C. Darwin, 4 specimens. (Nos. 2369, 
2370,2371). Should be plaoed in genus Crepidodera. 

Haltica picea Waterh.—Trans. Ent. Soc. Lond. 1838, 
p. 133, W. Australia. Placed by Gemminger in 
Phylloireta ; should go into genus Kpitrix. 


Haltwisx. 

Epitrix darwini , sp. n. 

Oblong-ovate, flavous, except the prothorax, which is 
metallic with a purplish tinge, and an irregular transverse 
fuscous band a little behind the middle of the elytra, 
the side margins of the elytra narrowly fuscous, pro¬ 
thorax strongly punctured, the elytra punctate-striate, 
pubesoent. 

Length 2 mm. 

Head flavous, impunotate. Antennae flavous, extending 
a little beyond the base of the prothorax, the first segment 
the longest and slightly club-shaped, about twice, as long 
-as the second, the second slightly more dilated thaii the 
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tUrd, and about equal in length, the third to the eleventh 
afl about equal, the apical segment acuminate. Pro¬ 
thorax metallic, with a purplish tinge, transverse, the 
sides slightly contracted in front, the anterior angles 
pbtuse, a deep transverse impression in front of the basal 
margin, strongly and regularly punctured. Scutellum 
very small, subquadrate, impunctate. Elytra slightly 
broader at the base than the prothorax, rounded at the 
apex, fiavous, a transverse irregular fuscous band behind 
the middle, the central portion of the band on each 
elytron expanding upwards, the side margins narrowly 
fuscous, strongly punctate-striate, pubescent. Legs en¬ 
tirely fiavous. Underside with the ventral segments of 
the abdomen fiavous, the first segment the longest, the 
second to the fourth short and about equal to each other, 
elothed with short golden pubescence. 

Uruguay : Maldonado (G. Darwin , No. 1310, 1885- 
119, 1 specimen).—Presented to the British Museum by 
<3. R. Waterhouse; Argentine : Villa Ana, 16. x.- 
7. xi. 1933 (R. J. Hayward), 4 specimens. 

Allied to E. tincticoUis Wse., n. n. for E. mneicollis Jac., 
from the Argentine, but differs in colour and pattern of 
the elytra. 

Epitrix uruguayica, sp. n. 

Ovate, convex, dark chestnut-brown with a metallic 
tinge, the colour varies to fuscous, antemue and legs 
fulvous, the head impunctate, prothorax somewhat 
closely punctured, elytra punctate-striate. 

Length 1-5 mm. 

Head smooth, impunctate, the antennae fulvous, ex¬ 
tending slightly beyond the base of the elytra, the two 
basal segments more dilated, and the first nearly twice as 
long as the second, the five terminal segments slightly 
thickened. Prothorax deep chestnut-brown with metallic 
tinge, transverse, the sides parallel, with the anterior 
angles very obliquely truncate, somewhat strongly 
punctured, the basal transverse groove deeply impressed 
and sinuate in the middle. Scutellum impunctate, the 
apex rounded. Elytra deep chestnut-brown with metallic 
tinge, broader than the base of the prothorax, convex, 
the sides rounded behind the middle to the apex, trans- 
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versely depressed behind the shoulders, punctate-striate, 
the interspaces smooth, clothed with scattered golden 
pubescence. Legs and underside fulvous, impunctate, 
the first ventral segment of the abdomen longer than the 
following three segments together. 

Uruguay : Maldonado (C. Darwin), 7 specimens. 

Allied to E. nucea Baly, from Brazil, but differs in 
having a depression at the base of the elytra, the pro¬ 
thorax more strongly punctured, and the elytra more 
parallel-sided and not so acutely rounded at the apex. 

Grepidodera bahiensis, sp. n. 

Ovate, entirely brownish yellow, head and prothorax 
impunctate, elytra punctate-striate. 

Length 1-5 mm. 

Head brownish-yellow, broad, impunctate, the eyes 
rather large, a well-defined longitudinal carina between 
the insertion of the antenna?, from the base of which an 
oblique impression extends on either side to the base of 
Hie eye. Antennae brownish yellow, extending a short 
way beyond the base of the prothorax, the two basal 
segments more dilated, the first twice as long as the 
seoond, the second to the tenth all about equal, the 
eleventh slightly longer and acuminate. Prothorax 
brownish yellow, very transverse, impunctate, the sides 
almost straight, with the anterior angles strongly obtuse, 
a large and deep impression along the posterior margin, 
limited on either side by a small longitudinal depression. 
Scutellum small, triangular, impunctate. Elytra brown¬ 
ish yellow, slightly broader at the base than the prothorax, 
widest a little before the middle, narrowing very slightly 
towards the apex, and thence rounded, punctate-striate, 
the punctures large and round and close. Logs brownish 
yellow, all the tarsi with the first segment long and about 
equal to the seoond and third together. Underside 
brownish yellow. 

Brazil: Bahia (C. Darwin, 1885-119), from G. R. 
Waterhouse. 

Somewhat allied to C. flavescens Baly, from Brasil, 
but broader and not so tapering towards the apex, colour 
darker. 
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Cre.pidoAera chiloenaie, sp. n. 

Elongate ovate, bronze, with the exception of fbe 
a ntennae and legs which are flavous, the posterior femora 
fuscous, head nitid, almost impunctate, prothorax some¬ 
what strongly punctured, and the elytra punctate-striate. 

Length 1*75 mm. 

Head bronze, nitid, a few small punctures near the 
inner margin of the eyes, feebly longitudinally carinate 
between the insertion of the antennae. The antennsB 
flavous, extending almost to the middle of the elytra, 
the basal segment the longest, nearly twice as long as 
the second, the second to the eleventh all about equal. 
Prothorax bronze, somewhat strongly and closely 
punctured, transverse, the sides almost straight, feebly 
margined, the anterior angles strongly obtuse, a transverse 
impression along the basal margin not extending to the 
sides. Soutellum bronze, impunctate, the apex rounded. 
Elytra bronze, slightly broader than the base of the 
prothorax, the sides almost parallel and rounded at the 
apex, punctate-striate, the punctures on the striae near 
the suture finer. Legs flavous, with the posterior femora 
fusoous. Underside dark metallic bronze. 

Cmuc : Chiloe Ib. (V. Darwin , Nos. 2523 & 2368), 
Reg. No. 1885-119. 

Allied to C. asneacens Boh., from Brazil, but oolour and 
puncturation different, and not depressed near the base 
of the elytra. 


Longitaraue chilcenois, sp. n. 

Oblong, dark brown, head and prothorax slightly more 
reddish brown, the antennae and legs fulvous, the head 
impunctate, the prothorax very finely punctured, the 
elytra strongly punctured. 

Length 1*5 mm. 

Head reddish brown, impunctate, the interantennal 
oarina distinct. Antennae fulvous, extending to the 
middle of the elytra, the first segment the longest, the 
remainder all about equal to each other. Prothorax 
reddish brown, slightly transverse, very finely punctured, 
the sides straight, all the angles oblique. Elytra dark 
brown, strongly punctured, the punctures not forming 
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striae, the sides feebly rounded, widest about the middle, 
gradually tapering and rounded at the apex. Legs 
fulvous, the posterior tibiae with a spine at the apex, 
and the first segment of the tarsus half as long as the 
tibiae. Underside slightly paler brown, the first ventral 
segment of the abdomen the longest, the second to the 
fourth short and about equal to each other. 

Chile: : Chiloe Is. ( C . Darwin), 3 specimens ; ( Fry 
CoU.), 3 specimens ; (Baly CoU.), 1 specimen. 

Allied to L. amazonus Baly, but the colour different, 
the elytra very much more strongly punctured, and the 
sides more rounded. 

Up to the present, very few species of Longitarsus have 
been described from S. America, but there are a great 
number of very obscure species still undescribed in the 
British Museum. 

Longitarsua darwini, sp. n. 

Oblong, chestnut-brown, elytra with a slight metallic 
tinge, antennae and legs fulvous, the posterior femora 
slightly darker, prothorax very finely punctured, the 
elytra with punctures confused and a little stronger. 

Length 2 mm. 

Head chestnut-brown, impunctate. Antennae extending 
to the middle of the elytra, fulvous, the first segment 
slightly club-shaped and twice as long as the second, 
the remainder all about equal, the apical segment 
acuminate. Prothorax chestnut-brown, slightly trans¬ 
verse, very feebly punctured, the sides almost straight, 
with the anterior angles oblique. Scutellum very small, 
impunctate. Elytra chestnut-brown, with metallic tinge 
very finely and confusedly punctured, widest about the 
middle, then gradually rounded to the apex. Legs 
fulvous, with the posterior femora darker, the posterior 
tibiae with a strong spine at the apex, the outer margin 
of the tibiae finely toothed, the first segment of the 
posterior tarsi half as long as the tibiae. Underside 
fulvous. 

Uruguay : Maldonado (C. Darwin), 2 specimens. 

Allied to L. chiloensie Bry., but larger, the punoturation 
very much finer, and the sides of the elytra less rounded. 
Ann. de Mag. N. Hist. Ser. 11. Vol. ix. 8 



106 


Mr. G. E. Bryant on 

Aphthom bevinai, sp. n. 

Broadly ovate, convex, entirely flavour, nitid, with the 
six apical segments of the antenna; darker, head and 
prothorax impunctate, the elytra very finely punctured. 

Length 2 mm. 

Head impunctate, fiavous, nitid, frontal elevations 
indistinct. Antenna 1 long and slender, extending almost 
to the apex of the elytra, fiavous, with the six terminal 
segments slightly darker, the first segment long, slightly 
club-shaped, and equal to the following two together, 
the third slightly longer than the second, and the remaining 
segments each about equal to the third. Prothorax 
flav'Ous, nitid, impunctate, transverse convex, the sides 
rounded, and the anterior angles oblique. Scutellum 
fiavous, nitid. impunctate. triangular. Elytra fiavous, 
nitid, very finely punctured, very broad, broader than the 
base of the prothorax, the sides rounded, broadest about 
the middle, and then gradually rounded to the apex. 
Legs fiavous. the posterior tarsi with the metatarsus as 
long as the following segments together. Underside 
fiavous. 

S. Afbica : Cape of Good Hope (C. Domnin, No, 3691), 
Reg. No. 1886-119, 1 specimen ; Table Mt. (W. Bevins), 
Reg. No. 1906-167, 6 specimens. 

This and the following species I think best to place 
provisionally in the genus Aphthom, as the hind tarsus 
is not as in Lonyitarsus. It is somewhat allied to Longi- 
tarms apicipee Jae., which is not a true Longitarirus. The 
African species of Longitarsns and Aphthona need a 
complete revision. 

Aphthona capensis, sp. n. 

Oblong, castaneous, head impunctate, prothorax very 
coarsely but not closely punctured, elytra strongly 
punctate-striate. 

Length 2-6 mm. 

Head castaneous, impunctate, two oblique impressions 
on the vertex meeting at the base of the antennse in the 
form of a V. Antennse castaneous, extending to the 
middle of the elytra, the first segment longer and more 
club-shaped than the second, the second and third about 
equal to each other, the fourth and fifth equal to each 
other, but each longer than the third, the sixth to the 
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apical all about equal, each a little shorter than the fifth, 
the apical segment acuminate. Prothorax castaneous, 
transverse, the sides rounded and slightly contracted in 
front, the punctures large, irregular, and not close 
together. Scutellum castaneous, impunctate, triangul ar , 
Elytra castaneous, three times aB long as the pro thorax, 
strongly punctate-striate, very little broader at the base 
than the prothorax, the sides nearly straight, slightly 
wider behind the middle, then tapering to the apex. 
Legs castaneous, the posterior tarsi with the first segment 
equal to the second and third together. 

S. Africa : Cape of Good Hope (C. Darwin), 2 speci¬ 
mens. 

I place this provisionally in the genus Aphthom. It 
is a very distinct species, on account of its very coarse 
puncturat.ion and its elongate tapering shape. 

Syphrea bahiensis, sp. n. 

Broadly ovate, very convex, head and prothorax 
rufous, the antennse black, with the four basal segments 
rufous, the elytra blue-black, very finely punctured. 

Length 3-5 mm. 

Head fulvous, nitid, impunctate, longitudinally carinate 
between the base of the antenna 1 . Antennse black, with 
the four basal segments fulvous, extending slightly beyond 
the base of the elytra, the first segment the longest, about 
equal to the two following, the four terminal segments 
slightly thickened and pubescent. Prothorax rufous, 
nearly twice as broad as long, the sides nearly straight, 
converging to the apex, the posterior angles acute, the 
anterior angles moderately produced; very convex, 
impunctate, a strong transverse sinuate groove across 
the base of the prothorax. Elytra dull blue-black, 
slightly broader than the base of the prothorax, very 
convex, parallel-sided, and rounded at the apex, very 
finely punctured. Legs black, posterior femora strongly 
incrassate. Underside with the prosternum rufous, the 
remainder deep blue-black. 

Brazil : Rio de Janeiro and Bahia (C. Darwin), 2 
specimens ; (Bowring CoU.), 4 specimens. 

Allied to S. angustata Jao., from Mexico, but much 
smaller, colour of elytra much darker and less metallic. 

8 * 
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XII. Stray Notes on MaUophaga. —V. 

By G. H. E. Hopkins, M.A.* 

19. A new subspecies of Pseudolipenrus. 

Pi age t (1880, p. 329, pi. 28, fig. 3) described and figured 
Lipeurus longipes from a male found on a skin of Tinamus 
obsoletus in Leyden Museum. Carriker (1936, p. 72, 
pi, 8, fig. 2) redescribed what he took to be the same 
form from Orypturellus obsoletus punensis from Peru and 
Bolivia, though noting that Piaget’B type was probably 
from the Brazilian form of the host ( C . o. obsolkus) and 
might prove slightly different; he placed the species in 
his new genus Pseudolipeums. Clay (1937, p. 133) 
eompared Piaget’s type with Carriker’s figure and found 
that in the type the hyaline frontal margin is bilobed, 
whereas Carriker’s figure shows it entire. She was unable 
to decide whether the difference should be considered 
subspecific owing to the absence of adequate material. 

I recently received from Professor F. Plaumann a 
collection of Mallophaga taken from CryptureUus o. 
obsoletus (Temm.) in southern Brazil, which included a 
good series of Pseudolipeurus longipes (Piaget). All 
these specimens have the frontal margin bilobed as in 
Piaget’s type, and Miss Clay kindly compared one of the 
males with Piaget’s type for me and found it identical. 
Meanwhile, Mr. Carriker has most kindly sent me two 
males and two females, comprising the whole of the 
material from which he redescribed the species except the 
single male from Calabatea, Rio Coroico, Bolivia, which 
is no longer in his possession. In all these specimens the 
hyaline frontal margin is practically straight, but in all 
of them it has a somewhat folded and collapsed appearance, 
so that I am unable to satisfy myself that the apparent 
absence of the two lobes is genuine. But there are other 
differences between the two forme, some of which appear 
to be constant, which convince me that they are sub- 
specifically distinct. 

The most important difference is in the form of the male 
genitalia: the chitinous bars which strengthen the basal 
plate converge distally distinctly more strongly in Piaget’s 

* Published by permission of the Director of Madioal Servioes, Uganda. 
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form, the parameres are decidedly stouter and more 
strongly bent than in the material from C. o. punensia, 
but the most striking difference is that the endomeral 
plate (of the same type in both forms) is proportionately 
very much shorter in the materal from C. o. punensia 
than in true longipes ; in the former it is little more than 
twice as long as broad and occupies slightly more than a 
half (seven-thirteenths) of the longitudinal spaoe between 
the parameres, whereas in true longipes it iB rather more 
than three times as long as broad and occupies nearly 
three-quarters (nine-thirteenths) of this space. Carriker 
has drawn attention (1936, p. 72) to the fact that in his 
form the head is decidedly narrower in the male than in 
the female, and that the female is much larger than the 
male ; neither of these observations is true of l. longipes , 
in which the sexes are of almost exactly the same size 
and the cervical index is 1 *33 in both sexes. The two 
pairs from C. o. jmnensis are by no means uniform in 
either of these respects, and 1 am not convinced that we 
are not dealing with three subspecies instead of two, but 
in the absence of more material it is safer to consider the 
two pairs from this host to be of one form ; in each pair 
the head is narrower in the male than in the female and 
the female, is much the larger insect. In the pair from 
Bolivia the cervical index is 1-5 in the male and 1-3 in 
the female, and the total, length is 1-95 mm. in the male 
and 2-03 mm. in the female; in the Peruvian pair the 
cervical index iB 1-3 in the male and 1-25 in the female, 
and the total length is 2-20 mm. in the male and 2-61 in 
the female. In true longipes the cervical index is 1-33 in 
both sexes, and the difference in total length is trivial 
(male 2-37 mm.; female 2-47). 

I have much pleasure in naming Mr. Carriker's form 
Pseudolipeurus longipes carrikeri, ssp. n. The holotype 
male and allotype female (on one slide) are from Crypturdlus 
obsoletus punensia (Chubb), Sandillani, Dept. La Paz, 
Bolivia,.25th November, 1934, and have been returned to 
Mr. Carriker. The pair of paratypes, which Mr. Carriker 
has very generously permitted me to retain, are from thp' 
same host, La Oroya, Peru, 6th and 12th June, 1981. 
All the specimens were collected by Mr. Carriker, 

The faot that my males from C. o. obsoletus agree 
perfectly with Piaget’s type strongly supports the suggee- 
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than that the type of Pseudolipeurus l. bngipes (Piaget) 
came from the nominotypical form of the host. 

It will be noted that my measurements do not agree 
with those published by Carriker, although taken from 
the same material. My measurements were taken by 
measuring the projected image of the specimen with a 
rale, obtained by projecting a stage micrometer at the 
same distance from the projector and tracing the image 
on paper. Possibly Carriker’s measurements were made 
from a oamera-luoida drawing. Vint (1939, p. 301) has 
shown that the difficulty, when drawing with a camera- 
lucida, of keeping the pencil on the outline of the object 
(and not just within it) may result in a very considerable 
error, amounting to as much as 05 per cent, in the case 
of red blood corpuscles, and if Carriker’s measurements 
were made thus the discrepancy would be accounted for. 

20. “ Stray Notes on Mallophaya." —III. 

Some Corrections. 

Owing to the great distance between writer and pub¬ 
lisher of these notes, made more hampering by war- 
conditions, errors which creep in are liable to escape 
unoorrected. 

In Part Ill. (Hopkins, 1941) the following small cor¬ 
rections should be made :— 

P. 44. The type-locality of Bovicola chorleyi Hopk. is 
Patongo, not Potango. 

■ P. 45, line 28. 'Hie reference should be Hopkins, 1940. 

p. 418. 

P. 46, line 40. For “ correctly ” read “ incorrectly.” 

21. The Host of Turacoeca scleroderma (Ewing). 

Turacceca scleroderma was originally described (Ewing, 
1930, p. 127), as a Colpocephalum, from a single male 
collected on Mueophaga rosea in the Ituri Forest. Thomp¬ 
son (1938, p. 352, figs, o, c, d, e, pi. xii. figs. 1, 2) figured 
the species and transferred it to Turacoeca, but as his 
determination was made only from the description and his 
maternal came from Corythseola cristata, there was room 
far doubt as to its correctness. 
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l therefore submitted one of the males used by Thomp¬ 
son for his figures to Dr. Ewing, with a request that he 
would compare it with the type. He has kindly made the 
required comparison, and writes “ the two are found 
.to agree in all specific details. They are undoubtedly the 
same.” 

In view of the result of the comparison of my specimen 
with the type, there can be no further doubt of the correct¬ 
ness of Thompson’s determination. 1 have examined 
Turaooeca from a very considerable number of specimens 
of CorythmoUi cmtola, and find that all of them are 
T. scleroderma ; on the other hand, the Tnraccsca from 
a number of specimens of Musophaya violace/i rossm are 
ail T. bedfordi Thompson, or possibly a subspecios of this 
There can therefore be no doubt that the type of T. sefaro - 
derma was a straggler, and that the true host is Cory - 
thseola cri statu (Vieillot). a common bird in the Tturi 
Pores t. 

The description of Colpocephalum subrotnndum (liebel 
(1874, p. 266) agrees excellently with Turacosca , and it 
seems to me practically certain that the species belongs 
to this genus. Giebel gives no indication of the number 
of specimens from which it was described, but states 
that the type (or types) was found on a dry skin of Muso - 
phaga v. violacea. It is possible that T. bedfordi Thomp¬ 
son is a synonym of Turacmca subrotundU' (Giebel), but 
it would be most unsafe to make this assumption until 
the type of the latter can be examined, lest T. subro - 
tunda like T. scleroderma , should prove to be a straggler. 

22. The, Identity of Nirmus oculatus Rudow . 

Rudow (1870, p. 465) described a Nirmus oculatus, from 
Bubo virginianus , which no subsequent author appears 
to have made any attempt to identify ; Osborn (1896, 
p. 219) described a Docophorus bubonis from the same 
host. Having reoently received for determination some 
specimens of Owl-Philopteri from B. virgininanus sub - 
arcticus, and having determined them as Strigiphilm 
bubonis (Osborn) *, it occurred to me to look up the de¬ 
scription of N. oculatus. Allowing for the vagueness 
of all Rudow’s descriptions and for the fact that his 

• I agree with Clay end Meinertihagen in thinking that Enatriffi- 
fMua cannot be maintained as a distinct genus. 
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figures of “ GrOsse ” mean nothing (Hopkins, 1940, p. 418), 
th e description fits my specimens exoellently, exoept that 
the "abdomen is Btated to be mainly brown (evidently 
wring to the crop being full of feather-debris) and trabe¬ 
culae are stated to be absent. With this one exception 
the description of the head is quite good, and fits my 
specimens a good deal better than most of Rudow’s 
descriptions fit the species for which they are intended. 
But in bubonic the trabeculoid processes are very small 
and do not project, as in many species, but form a con¬ 
tinuation of the general outline of the head. Given 
careleownega of the sort that is rightly attributed to Rudow, 
they could very easily be overlooked. 

There is no reasonable doubt that the two descriptions 
refer to the same species, and Strigiphilus bubonis (Osborn) 
must in future be known as S. ocuUttns (Rudow). It 
would obviously be desirable to erect a neotype for 
8. oculatus, but I am unable to do this as my material 
is from Bubo v. subarcticus, whereas it is most probable 
that Rudow’s specimens came from B. v. virginianns. 

23. Some Notes on Synonymy. 

In the past, far too many names have been sunk as 
synonyms on altogether insufficient evidence, and in 
particular without the author having examined material 
from the type-host, all discrepancies between the material 
under examination and the description being put down 
to inaoouracy on the part of the original desoriber. Piaget 
was particularly fond of accusing both Denny and Giebel 
of inaccuracy, no doubt often justly, but in other oases 
almost certainly owing to the faot that his material 
(from a different host) was not oonspecific with theirs. 
The result has been endless confusion in the nomen¬ 
clature, for in a number of cases the aperies described 
by Denny, Giebel, and Piaget respectively under the 
same name are not oonspecific (in some cases not even 
congeneric). Nor is this all: the premature sinking 
of a name as a synonym has frequently been the cause 
of the unnecessary renaming of a species ; Taschenberg’s 
unfounded belief that Ardeicdkt fissomaculata (Giebel), 
of which he had not seen specimens, was the same as 
A. ciconim (Linn.)=.<4. versicolor (Nitzsch) was the direct 
cause, in all probability, of Piaget’s description of the 
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same form ae L. genitalia ; the mistake persisted many 
years and Harrison, as late as 1916, listed fiaaomacvlota 
as a synonym of ciconise and genitalis as a good species. 

There was some justification for this mode of procedure 
before the discovery of the systematic imjwrtanoe of the 
genitalia in Mallophaga, and while none of the important 
collections was in a state to allow of critical examination 
of the specimens *. But even to-day we find authors 
sinking names as synonyms without having seen material 
from the type-host. It seems to the writer that one of 
the first requirements in the clearing up of the chaos in 
which the systematica of the Mallophaga wallow, is to 
regard difference of host as prima facie evidence that 
two insects are not conspecific, and to investigate the 
possibility that names referring to similar insects from the 
same species of host may refer to the same sjiecies of 
Mallophaga. 

It is obvious that the ideal method is direct comparison 
of the typeB, but this is seldom possible except in the 
cases of species described by Denny and Piaget, both of 
whose collections are, for the most part, in the British 
Museum. The next most satisfactory method is the 
comparison of modern specimens with the types of both 
the old names. Through the kind co-operation of Miss 
Clay and Dr. Keler.I was able to establish a few synonymies 
by this method before the war caused all types to be 
inaccessible, the material used for comparison being in 
all oases from the type-host and being compared with 
Denny’s or Piaget’s types by Miss Clay and with Nitzsch’s 
or Giebel’s types by Dr. K^ler. Since the war the only 
available method has been to compare material from the 
type-host with the descriptions and figures. 

A few synonymies in the genus Nirmus Nitzsch nes 
Hermann are given below, the cases in which material 
has been compared with the actual types being indicated 
by an asterisk :— 

Nirmus euprepes Kellogg and Chapman, l9Q2=Qvadra- 
cepe strepsilaria (Denny), 1842. 

Nirmus glorioaus Kellogg and Kuwana, 1902= Quodracepa 
biro8tria (Giebel), 1874. 

* Nltaeoh’s material was nearly all in alcohol, Denny's was mounted 
dry on cards and Piaget's was mounted in a very unsatisfactory Medium. 
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Nitrnm ochropygoa * Nitzsch, 1 X<A&—Quadracepa haematopi* 
(Denny), 1842. 

BegeerieUa oliveri Johnston and Harrison, 19l2~Lwwce.ps 
pheeopi (Denny), 1842. 

Nirmtts opiathotomus Kellogg, 1 9 J 0-~ Quadracepa hemi¬ 
c-krona * (Nitzsoh), 1866. 

Ninmta subcingulatm Nitzsch, 1XMI-^Quadracepa alrcpai- 
laria (Denny), 1842. 

Nirrrma vaneUi Denny, 1842, nec Sell rank 1803 —Quadra- 
ceps kospea (Nitzsoh), 1866. 

In the last-named case vanelli Sehrank was described 
as a Pediculus, and Denny's name would be valid but 
for the fact that Schrank’s species is also apparently a 
Quadracepa. It is strange that Oiebel did not spot the 
identity of mnclli Denny and hoapea, for the species is 
a most oharcateristic one, Denny’s figure is quite good 
and the description of hoapea agrees perfectly with my 
specimens. The reason is probably his completely erro¬ 
neous statement (1874 p. 168) that Denny described the 
species from Tringa cinerea. 

To sort out names which have been wrongly relegated 
to synonymy is even more important than to get rid of 
superfluous names applying to the same insect, because 
these erroneous synonymies cause infinite confusion. 
The names mentioned below have been considered 
synonymous, but the species are perfectly distinct if the 
male genitalia are examined. The basis of comparison 
has been material which agrees with the original descrip¬ 
tion, from the type-host. In the case of several hosts 
being mentioned, I have assumed the first on the list 
to be the type-host. I have not succeeded in seeing 
material from ToUmua erythropus, and have had to use 
material from T. totanue to represent Quadracepa furvua : 
it is extremely improbable that my specimens are really 
Jurma. 

Quadracepa fiaaua (Burmeister), from Charadriua hiati- 
eula, has been considered by most authors to be the same 
as Quadracepa biouapia (Nitzsoh), from Charadriua dubiua 
curonioua (=C. minor ); they are distinct both in male 
genitalia and in shape of head. Harrison (1916, pp. 109, 
113) sank both to hicUiculae “ Mtiller in O. Pabrioius.” 
Pddiculua hiaticulm Mflller is a nomen nudum, and in my 
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opinion Quadraceps hiaticuUe (0. Fabricius) represents 
the very narrow species, found on Oharadrius hiaticula, 
which Waterson (1015, p. 35j discussed at some length 
■as Nirmus sp., without being able to find a satisfactory 
name for it. 

Another group of Quadraceps in which much confusion 
has resulted from unjustified lumping is that found on 
the Tringinse. The earliest name for any member of this 
group is Quadraceps furvua (Burmeister), from Totanus 
erythropus (-T. maculatus) and several other hosts, and 
Q. obscurus (Burmeister), from Tringa glareola and other 
hosts, followed by Q. oehropi (Denny), on Tringa oc.hropus, 
Q. similis (Giebel). on T. nebularius ( - T. glottis) and 
Q. namnanni (Giebel) on “ Totanus gilvipes." Piaget 
sank all these names to fur ms , and this name has subse¬ 
quently served for the whole group except the few 
described since Piaget's time. T hope to publish figures 
of the genitalia of members of the group in the near future, 
meanwhile it will be sufficient to mention that, with the 
possible exception of naumanni , whose host “ T. gilvipes ” 
seems to be unknown to ornithologists, all the names 
mentioned refer to perfectly distinct species. 

24. The host of Stachiella ovalis (Bedford). 

When Bedford described 8. ovalis (1928, p. 841) he 
gave Paecilogale albinucha. as the host, but the following 
year (1929, p. 514) he recorded two lots of the species 
from Ictonyx striatus, and later I collected a third lot from 
a subspecies of I. striatus in Kigezi district, Uganda. In 
recording these latter, Bedford (1936, p. 49) remarked 
“ In view of the fact that T. ovalis has been found three 
times on Ictonyx striatus and a new species on Pcecilogale 
doggetti, I feel oonvinoed that the host from which the 
type-specimens of ovalis were collected was misidentified.” 
'The evidence with regard to the Kigezi material was not 
■entirely satisfactory, for the two hosts were collected at 
the same place and time by Africans, and there was a 
possibility that the two species of parasites had been 
wrongly attributed to the two species of hosts. Further 
ovidenoe was, therefore, desirable. 

On a recent visit to Kigezi I collected one specimen of 
Ictonyx striatus ssp. and ten of Poecilogale albinucha 
4oggctti. I removed the parasites myself, and found 
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StuchieUa ugandenms (Bedford) on every Paecilogale and 
a short series of 8. ovalis (Bedford) on the Ietonyx. 
Bedford’s belief that his original host-record for 8. ovalis 
was a misidentification is, therefore, fully confirmed. 

2ft, A New Name for Goniodes setosus Piaget, 1880, p. 283' 

Goniodes setosus Piaget (1880, p. 283, pi. xxi. fig. 9) is 
invalidated by Goniodes minor var. setosa Piaget (1880, 
p. 267). The former is a Strongylocotes , and I rename it 
Strongylocotes setifer. The type is the specimen in the 
British Museum selected by Clay (1940, p. 429) as lecto- 
type of G. setosus. 

26. The Identity of Goniodes rotunduB Rudow. 

Clay (1941, p. 129) remarks of Goniodes rotundvs Rudow 
that “ It does not appear from the description that this 
species is oonspecific with diversus.” There is every 
justification for this view, yet I believe that she has not 
fully realised the exceptional carelessness and peculiar 
methods of Rudow. especially as exemplified in his 
‘ Beitrag,’ and that the opinion is incorrect. 

Laoking material of any of the speoies concerned, I 
have compared Rudow’s description of rotundns with his 
description of diversus, and both with Taschenberg’s 
figure of Virgula eximia (Rudow), which Taschenberg 
considered to be the same as diversus and which must be 
assumed to be very similar. There are points in the 
description of diversus which make me fully share Clay’s 
opinion that it is probably not the same as V. eximia. 

The description of rotundvs, like all those in the' Beitrag,’ 
is practioally meaningless, and it consists of only 62 
words. Of the very few characters given by Rudow, I 
have found none that are seriously at variance with his 
description of diversus, and three (the only ones which are- 
of the slightest value) correspond closely with his descrip¬ 
tion of the latter speoies. He states that the abdomen 
of rotundvs is “ fast kreisrund ” and that of diversus is 
“ eifflrmig, Breite zur Lange wie 2 zu 2.” The abdomen 
of rotundvs is further stated to be “ gelbger&ndert mit 
dahinter liegender breiter brauner binde,” while that of 
diversus is “ Grundfarbe gelb, jedes Segment mit gelbem 
Randfleoke, darunter eine spitzeckige nach oben gewendetje 
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gekrummte rothbraune Zeichnung.” This might very 
well be an expanded and less careless version of his earlier 
description. In rotundus the abdomen of the female has 
«t the apex “ 2 stumpfen, massig grossen hOckem,” while 
the apex of the abdomen of diversus is “ fast gerade mit 
rundem Ausschnitte in der Mitte," which (though it 
sounds so different) is merely another way of saying the 
same thing. Comparison of the descriptions given in 
1869 and in 1870 of species which are admittedly the 
same will show much more serious discrepancies in many 
eases than are to be found in this instanoe. 

But there is also another argument in favour of the two 
descriptions referring to the same insect, though one 
which, to the best of my belief, has not previously been 
employed. Of the 65 species of Mallophaga described by 
Rudow in the ‘ Beitrag,’ all but 10 are described again 
under the same names in the two papers published in 1870, 
invariably without the smallest indication that they had 
been described previously. It seems reasonable, there¬ 
fore, that we should expect to find the exceptions dealt 
with in one form or another, and actually the exceptions 
are very informative: Nirmus acutifrons has been 
transferred to Lipeurus ; L. alchatm is now in Nirmus and 
includes N. paradoxus, for we find that akhatse, which in 
1869 only had Pterocles akhata as a host, now has Syr- 
rhaptes paradoxus in addition, these two hosts being those 
reoorded for N. paradoxus in 1869 ; Nirmus qvsdrangularis 
is absent under this name but is described as N. bipunc- 
tatus, the reason for the change of name being completely 
obscure ; Ooniocotes ocdlatvs has had its name altered to 
0. dentatus, again for no obvious reason; Docophorus 
crassipes is missing, doubtless because Rudow had dis¬ 
covered the prior use of the name by Burmeister, and I 
am unable to trace the specimens unless they are included 
in the notes on specimens from Rhynchotus rufescene, 
which Rudow discusses under Ooniocotes dilatatus and 
which oertainly represent the suppressed 0 . rotundabus 
and may perhaps represent D. crassiceps as well; Lipeurus 
cinereus is described as L. nyrocse, doubtless because of the 
existence of L. cinereus Nitzsch ; Goniodes rotundas is the 
species under discussion, which I suggest has been 
renamed 0. diver sue. Thus of the entire 65 species only 
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Lipeurus hpidotus (and possibly D. craesipes) is now 
accounted for, and it seems reasonable to suppose that 
Rudow had meanwhile decided that this was not a valid 
species. These facts establish a very high degree of 
probability that, if we find a species described in the 

* Beitr&g ’ and omitted in the papers of 1870, it is to be 
looked for in the latter papers under a different name but 
with the same host-record. 

Prom the correspondences in the descriptions and from 
the fact that 0. roiundus never appears again in any of 
Rudow’s papers, or indeed, in those of ahy other author 
before 1916 (exoept that Piaget, 1880, p. 284, mentions 
it as a synonym of diversus), I am completely convinced 
that 0. diversus is merely an unnecessary and unacknow¬ 
ledged nomen novum for rotundus, that the type is the 
specimen in the Halle collection which had been relabelled 
diver mis. and that the species must be known as Virgula 
rotunda (Rudow). 

It is distasteful to criticize the work of a dead man in 
this destructive fashion, but a full understanding of 
Rudow’s methods is essential to any real attempt to 
recognize the speoies which he described. Once his 
methods are understood, the fact that the species described 
in the ‘ Beitrag ’ are redescribed in 1870 is of great value, 
because the later descriptions are much fuller and not so 
careless as those in the 1 Beitrag.’ That his practice of 
redescribing species without reference to any prior 
description is not confined to species described in the 

* Beitrag ’ (in which case it might be used as an argument 
that Rudow did not consider the ‘Beitrag’ to constitute a 
technical publication), is shown by the instance of 
Acidoproctus rostratus, which he described no less than 
three times (1866, p. 465, 1860, p. 46 and 1870, p. 141). 
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XIII.— A Review of the Genus Zaus Goodsir , and a De¬ 
scription of Two Species of Laophonte Philippi (Cope- 
poda , Harjmcticoida). By A. G. Nicholls, University 
of Western Australia. 

In an account of the marine Harpacticoids from the River 
St. Lawrence (Nicholls. 1939) a new species of Zaus was 
described, which is now regarded as synonymous with 
Z. attrelii Poppe. In the light of further knowledge 
other changes in this genus are proposed. 

In the same paper (p. 303) reference was made to two 
species of Laophonte which were found in the collections 
but not identified. Since then a revision of this genus 
has been made (Nicholls, 1941) and these two species, 
which differ from any known species, have been de¬ 
scribed briefly and included in the keys. The full 
descriptions and figures of these species are given below\ 

A list of errata in the account already referred to is 
also included. 

Zaus Goodsir, 1S45. 

When identifying the single specimen of this genus 
which occurred in the collections from Trois Pistoles, 
two species were overlooked : Z. contractus Thomson, 
1883, and Z. anrelii Poppe, 18S4. The latter has also 
been described and illustrated by Sars (1909) and by 
Willey (1923) and, having since seen these and Popped 
original description, I have little hesitation in referring 
both Z. cserulens Campbell (1929) and Z. intermedins 
Nicholls (1939) to Z. awrelii Poppe. 

In the genus Zaus, apart from the segmentation of the 
first endopod, the shape and armature of the fifth leg 
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form the beet distinguishing features. The specific 
▼■nation in this appendage iB shown in fig. 1 (<*-♦), in 
which drawings of the fifth legs of all the known species 
are reproduced for comparison. 

It will be seen that while there is some variation in the 
drape of the distal segment of aurelii as shown by Poppe, 


Fig. 1. 



The fifth leg and rostrum in Zaue females. 

(afte J P °PP!- 18 5*>; b, Z. aurtUi Poppe (after 
Willay, 1023); c, Z, c ■mrukus Campbell ro aurtlii Poppe (after 
! d '„ Z ' *^’2® d<u » NiohoU«-our»K» Yopp* [after 
Ktoholto, 1888); t,Z. «*rekt S&ra^sarti, «p. n. (after 8an, 1000); 

19 “)i 9. Z. abbrmmuus Sen 
(after San, 1011)1 A, Z. spmojus Goodeir (after San, 1011); 
*, Z. eontmetut Thomson (alter Thomwa, 1883); h, rostrum of 
1888 i *» «*tnnn otZ. tor* 


WlUe y> Campbell, and myself (fig. 1 , a~d) t they are 
remarkably constant in the shape and armature of the 
basal segment, in whioh feature they differ from the 
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other species of the genua. At the same time, the fifth 
leg of the species identified as aurelii by Sara (1009) 
(fig- 1, e) shows a striking difference in both shape and 
armature of the basal segment, in which it much more 
closely resembles that of goodsiri Brady (1880) (fig. 1, /). 

It cannot, however, be identified with Brady’s speoies, 
and is here regarded as a distinct species, for which the 
name sarsi is proposed. That the species identified by 
Sars as aurelii is distinct from aurelii Poppe is further 
shown by a comparison of the rostrum in each (fig. 1, k, l). 
Poppe (1884, pi. xx. figs. 7 & 8) showed his species with 
a truncate rostrum bearing two setae. This condition 
was shown also by myself (1939, fig. 5, R, and reproduced 
here in fig. J,k), whereas the rostrum in the speoies 
identified by Sars as aurelii (1909, pi. ii. fig. 2, and re¬ 
produced here in fig. 1, /) is rounded and without setae. 

A comparison of the fifth leg of cteruleus with that of 
intermedins, and of both with the illustration given by 
Willey (1923, p. 327) for aurelii (here shown in fig. 1, c, d. 
& b, respectively), leaves little doubt that the same 
species was being dealt with in each case. As pointed 
out by Willey (lor. cit., p. 328), in this species the female 
fifth leg is constructed on the same plan as in apinatus 
Goodsir (fig. 1, h). and is quite different from those of 
abbreviatns and goodsiri. Sars’ aurelii, is of the goodsiri- 
type (c/. fig. 1, e & f). That of contractus Thomson 
(fig. l,t) compares most closely with the fifth leg of 
goodsiri. 

The speoies of Zaus are. therefore, as follows :— 

Zaus 8pinatns Goodsir. 

1846. Zaus apinatus Goodsir. 

1909. Zaus apinatus Sara. 

1911. Zaus apinatus Sara. 

Distribution .—British Isles, Norway, Arctic. 

Zaus goodsiri Brady. 

1880. Zatut goodsiri Brady. 

1911. Zaus goodtiri Sara. 

1989. Zaus goodtiri Wilson. 

Distribution. —British Isles, Norway, Woods Hole. 
dp Mag, N, Hist, Ser, 11. Vol. ix. 9 
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Zaus contracts Thomson. 

1888. Sam oontractu* Q. M. Thomson. 

1808. Zam contractu* G. M. Thomson. 

Distribution. —New Zealand. 

Zaus aurelii Foppe. 

1884. Zaus aurelii Poppe. 

? 1903. Zaus aureUi T. Soott . 
nee 1909. Zaus aurelii Sirs. 

1923. Zaus aurelii Willey. 

1929. Zaus cssruleus Campbell. 

1939. Zaus intermedins Nioholls. 

Distribution. —North Pacific, ? Finmark, Hudson Bay 
New Brunswick, Vancouver, St. Lawrence. 

Zaus abbreviates Sars. 

1904. Zaus abbreviate Bars (1911), 

Distribution. -Norway, Arctic. 

Zaus sarsi, sp. n. 

1909. Zaus aurelii Bars. 

Distribution. —Arctic. 


Key to the Females of Zaus. 


1. Firat endopod 2-segraented. 

First endopod 3-segmented. 

2. B a sal segment of fifth leg enlarged below 

attachment of distal segment, apical set* 
adjacent to distal segment, no inner ex¬ 
pansion . 

Basal segment of fifth leg with inner ex¬ 
pansion. 

3. Basal segment of fifth log no wider than long. 

inner expansion half as long as distal seg¬ 
ment .. 

Basal segment of fifth leg twice as wide as 
long, inner expansion less than one-fourth 
of distal segment . 

4. Distanoe between two inner spines of basal 

segment of fifth legs less than ipaoe 
between second spine and long apioal 

•eta . . 

All four appendages on basal segment of 

fifth leg equidistant..... 

8. Distal segment of fifth leg with inner mar- 

fin distinctly convex . 

Distal segment of fifth leg with inner margin 
slight^ concave. 


2 . 

4. 

abbmnatus Bars, 1904. 
3. 

[1888. 

contractus Thomson, 
spinatus Goodsir, 1846. 

aureUi Poppa, 1884. 

6 . 

goodsiri Brady, 1880 
sarsi, sp. n, 
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Laophonte Philippi, 1840. 

Laophonte (Laophonte) lanrmtica Nioholla. (Pig, 2.) 

Syn. Laophonte (L.) InurerUica Nioholla, Bee. Sth. Auatr, Hue. 1941, 
vol. vii. pt. 1. 

Occurrence .—Two specimens, one of each sex, were 
washed from Fucus growing on rocks in front of the 
Marine Station at Trois Pistoles, P.Q., Canada. (Sample 
no. ii. of Nioholls, 1939.) 

Female .—Length 0-73 mm. Body of usual shape in 
this genus, tapering from in front posteriorly and con- 
stricted between segments ; urosome 4-segmented. The 
first antenna is 5-segmented, with only three segments in 
the basal portion. The end segment shows an indication 
of subdivision ; the segments are short and compaot. 
The second antenna has a reduced exopod bearing two 
small setae. The mouth-parts are normal (fig. 2). First 
leg with 2-segmented endopod, the segments rather 
strongly built and the terminal claw accompanied by an 
accessory seta. The exopod is 3-segmented, with the 
usual setae. Legs 2-4 with the following seta formula :— 

nadopod. exopod. 


p. 2 . 0. 220 0.1. 123 

p. 3. 0. 321 0. 1. 123 

p. 4. 0. 221 — 


The fourth exopod is almost oertainly malformed, 
since it is only 1-segmented and deficient in setae for a 
normal l-segmented exopod. The fifth legs are distinctly 
unusual, and, although reminiscent of the condition in 
australasica Thomson (1883), it is probable that they also 
are malformed. The caudal rami are half as long again 
as wide and little more than half the length of the anal 
segment. 

Malt- Length 0-75 mm. Body similar to that of the 
female. First antenna 6-segmented, modified for grasping. 
First leg with endopod longer than in the female, the 
terminal claw more slender and with accessory seta; 
exopod 2-segmented. A similar condition in whioh the 
first exopod is 3-segmented in the female and 2-segmented 
in the male is found in capiUata Wilson (1932). The 

9* 
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third endopod is 2-segmented, with two inner and two 
terminal setae and a spine, corresponding to the outer 
seta of the female. The fifth legs are reduced, as usually 
occurs in those species having a reduced exopod on the 
second antenna. 

In many points this species resembles manifera Wilson 
(1932), but lacks the peculiar armature of the second and 
third endopods in the male of that species. In the power¬ 
ful structure of the first antenna and first legs it approaches 
comuta, but there is no trace of a spur on the first antenna. 


Laophonte. arenicola Nicholls. (Fig. 3.) 

8yn. L . arenicola Nicholls, Ree. Sth. Avwtr. Mum. 1941, vol. vii. pi. i. 

Occurrence.—A single specimen, a male, was washed 
from coarse sand at a depth of 8 metres in the St. Lawrenoe. 
(Sample no. iii. of Nicholls, 1939.) 

Male. —Length 0-60 mm. First antenna 6-segmented, 
modified for grasping; second antenna with exopod 
well developed, with four set se. First legs with strong 
endopod, the terminal claw without accessory seta; 
exopod 2-segmented. Third endopod 3-segmented. the 
basal and middle segments without setae, end segment 
with three setae, the insertion of which is not clear, but 
probably there are two inner and one terminal, as in 
mrdgaardi. The spine on the second segment is long and 
somewhat curved. Seta formula for exopods 2-4 
0. 1. 123. The fifth legs have the distal segment distinct 
and well developed. Caudal rami about twice as long 
as wide, and longer than the anal segment. 

This species, of which only the male was found, has 
some features in oommon with nordgaardi Sars (1908), 
but is closer to kuntatmni Willey (1923). It is possible 
that it is identical with the latter, which has not been 
fully illustrated, but the fifth leg differs in having an 
inner spine not shown by Willey, and the basal segment 
is slightly expanded inside, with a well-developed seta; 
in hwntmani this expansion is suppressed. The caudal 
rami are more like those of huntemani than of any other 
species of Laophonte., but the spine on the third endopod 
is muoh longer than in hunUmam Willey’s species was 
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taken in the estuary of the Miramiohi River, in brackish 
water, as a planktonic form from the surface, at 10 a.m. 





Laophontt artnioola NiohoUs (1941). Male. 

All the appendagee have been drawn to the same scale. 


tt was taken again as the same place a month later by 
tow-net at 7 metres. 
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Errata in Nicholls, 193d. 

I*. 258, line 2, for ” endopod ” read ” exopod.'’ 

P. 258, line 10, for ” 1924 ” read " 1934/' 

P. 259, 5th lino from bottom, for ” 1928 ” read “ 1924.” 

P. 282, 12th line from bottom, for " (Th. & Sc.) 1903 " read ” Gurney 
1927.” 

P. 272, 10th line from bottom, for ” (Boehm) ” read ” (Brehm).” 

P. 301, fig. 24, for ” ginflourcatum ” read ” longifuroatum." 

P. 807, 4th line from bottom,/or ” 1903 ” read ” 1903 6.” 

P. 311, 10th line from bottom,/or ” 111 ” read ” 3.” 

P. 312, line 2, /or ” 24 ” read ” 34.” 

P. 313, 5th line from bottom, for " 1935 ” read ” 1939 ”. 

P. 814, line 21, for ” 3 ” read “ 21.” 

P. 315, line 20, for ** 78 ” read u 48.” 
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XIV.— The Fossil Acridid© (Orth. Soft.).—Part II. 

(Edipodhuet By Frederick E. Zeunbr, British 

Museum (Natural History). 

Family Acridlds. 

Subfamily QSdipodin/k. 

The chief diagnostic character of the subfamily is, 
according to Uvarov (Trans. Amer. ent. Soc. lxvii. 
1942), the presence of a discoidal vein in the medio- 
cubital cell of the elytron. This vein is normally part of 
a stridulatory organ and, therefore, raised. It rarely 
deteriorates but always remains recognizable. Outside 
the (Edipodin© a discoidal vein is only found in very few 
groups (certain Acridin®, and in the Jurassic Locustopsid 
Parapleurites Br., R. & G. (see Zeuner, Proc. R. ent, Soc. 
(B) xi. p. 14,1942), but it is always less modified and not 
much more than an intercalated vein formed between the 
two rows of network-cells contained in the medio-cubital 
oell. It is possible, therefore, to accept the presence of a 
well-developed discoidal vein as an unambiguous character 
of the (Edipodin®. 

This definition of the (Edipodin© lias been rigorously 
applied to the numerous fossils which have been claimed 
to belong to this subfamily, with the result that only four 
remain. These are listed and partly re-described in the 
present paper. All other forms will be treated in part 4, 
as Acridid© incertse sedis. 

In the introduction to Part I, I have mentioned that 
about, seven fossil (Edipodinse are known, owing to a leas 
rigorous application of the above definition. There are 
three forms (QSdipoda pulchra Pongr&cz, Nanthacia torpida 
Scudder and an undescribed form claimed by Scudder to 
be related to Chimarocephah) which may, but need not, 
be (Edipodinse; they are now referred to the Acridid© 
incertm sedis, together with many other forms originally 
described under the name of “ QSdipoda” 

I Oatantopin®, Ana. & Mag. Nat. Hut.(It) viii. pp. 510-582. 
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All known fossil CEdipodinee come from the same 
locality, the lower Miocene (horizon of the Lower Mediter¬ 
ranean) of Eadoboj in Croatia. This restriction is, of 
course, purely accidental. 

(*enus Bbyodema Fieber. 

1863. Bryodema Fieber, Lotos, iii. p. 120. 

1910. Bryodema Fieb., Kirby, 8yn. Cat. Orth. iii. p. 260. 

1030. Bryodema Fieb., Bey-Bienko, Ann. Mus. zool. Acad. 8ci. 
U.S.8.R., 1930, p. 72. 

Genotype. — (Edipoda gebleri Fischcr-Waldheim, 1836 
— Thrinchus baicalensis Fischer-Waldheim, 1846. 

Diagnosis. —(Edipodinse with only two transverse sulci 
cutting the carina of the pronotum, with thickened veins 
in the anal fan of the hind-wing. Elytra broad, with 
exceptionally wide discoidal area which equals the area 
between CvA and CuP. Discoidal vein tending to dis¬ 
appear. (hiA apparently with three branches, but the 
first is probably M a . The proximal branch straight and 
often extending to and joining CuP. not reaching the 
margin. 

Distribution. —Recent : Central and East Europe, 
Siberia, Mongolia, North China, Tibet. Miocene: Hungary. 

Bryodema Croatian Pongracz. 

1926. Bryodema croatiea Pongracz, Pal boo nt. Z*. viii. pp. 107, 108. 
(Nomen nudum.) 

1988. Bryodema eroaHca Pongricz, Ann. Mu*, nat. Hung. xxv. 
pp. 132, 149, fig. 19 e. 

1928. Bryodema sp. 7 Vongraoz, Ann. Mum. nat. Hung. xxv. p. 134, 

fig. 20. 

Diagnosis. —A Bryodema with elytron about 33 mm. 
long, with seven terminal branches of Rs , and with a CuA 
which is strongly curved in its distal portion. 

Distribution, —Lower Miocene : Radoboj, Croatia. 

Holotype. —Department of Mineralogy. Hungarian 
National Museum, Budapest. 

Other specimens .—Several in the Hungarian National 
Museum and the Hungarian Geological Survey, tentatively 
referred to this species by Pongr&cz. A speoimen with 
hind wing, described by PongrAcz as Bryodema sp. ?, in 
the Hungarian National Museum. One, named (Edipoda 
partschi Heer (see part 4), in Vienna (“ Staatsmuseum ”). 
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Parts known. —Elytra, and portions of hind wing and 
at wootf. 

Measurements of Holotype, after Pongrdcz. —Elytron, 
length 33mm., width about 7-8 mm. Thorax, width 7 nun. 
Wind femur, length 17 mm. Body, length 34 mm. 
Expanse of wings about 68-70 mm. 

Description. —The venation of the elytron is very close 
to that of recent species of Bryodema. according to 
Pongr&oz’s figure and description. It shows the charac¬ 
teristic wide discoidal area (between M and CvA ), which 
is as wide as the space between CvA and CuP. CuA has 
three terminal branches in the figure. Of these, the first 
is probably Jf 3 . The distal portion of CuA is bent 
upwards, especially between the two proximal branches. 

Rs has seven terminal branches on the figure (i. e., six 
branches beside the termination of the main stem), whilst, 
according to the author’s text, there are only five. R, which 
normally is a vein close to Sc, is omitted altogether in the 
figure. The description of R and Re is by no means clear. 

Pattern of numerous irregularly distributed dots, as 
in Angaracris barabmsia (Pall.). 

Remarks. —The description and the figure indeed 
suggest that this fossil is a genuine Bryodema. Fieber’s 
genus has recently been divided by Bey-Bienko into 
Bryodema proper and Angaracris, the latter having » 
normal, narrow' discoidal area with a well-developed 
discoidal vein. 

The fossil evidently belongs to Bryodema in the restricted 
sense, having a wide disooidal area. The pattern observed 
by Pongr&cz is not restricted to Angaracris barabensis 
(Pall.), but ooours in Bryodema also, as for instance in 
individuals of Bryodema tuberculatum (Fabr.). The fossil 
is well characterized, however, by the large number of 
branches of Rs (seven). In recent species it rarely exoeeds 
five. 

Early workers who saw the specimens (? Unger, ? Heer) 
labelled them as “ (Edipoda partschi Heer.” The hind 
wing of the specimen described by Pongr&cz as Bryodema 
sp. ? is quite unlike this genus in shape, though the 
described and figured portion of the venation suits it 
tolerably well. There are dark spots in the apex, a 
typical feature of Bryode.ma, and the elytron of this 
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specimen resembles Bryodema croatim Pongracz in several 
respeots. It is likely, therefore, that the shape of the 
hind wing either is badly preserved or was misinterpreted 
by the author. The typical thickening of the veins of the 
anal fan appears to be indicated in the figure. It is 
mentioned particularly of lA. For these reasons 1 am 
inclined to think that this specimen cannot be separated 
from Bryodema oroatica. 

(Edipodinm, gen. indet. nii/rqfasciolata (Heer). 

1849. (Edipoda nigro-fasciolatn Heer, Insektenfouna Oeningeu 
Hftdoboj, ii. p. 18, pi, 2, fig. 2. 

1852. (Edipoda nigrofaaciolata Heer, Giobei, Deutnohl. Pet ref., p. 637. 

1856. (Edipoda nigrofasciolata Hoor, Giebol, Fauna Vorwalt, ii. (1) 
p. 308. 

1885. (Edipoda nigrofascioUUa Hoor, Shudder, in Zittel, Handb. 

Pal. p. 768, 

1886. (Edipoda niyrofaftcioUtia , Houddev, in Zittel & Barmin, Traits 

Pal. ii. p. 708. 

1886. (Edipoda nigrofavciolala, Scudder. Bull. U.8. geol. Surv. xxxi, 
p. 49. 

1890. (Edipoda mgrofanciolata Heer, 8cudder, Rop. U.S. geol. 8urv. 

Terr. xiii. pp. 220, 224. (Acridina*. near Scyllina St&l.). 

1891. 2441. (Edipoda nigro-fasciolata , Soudder, Bull. U.S. geol. Surv. 

lxxi. p. 315. 

1891. 2459. Scyllina ? niyroja*oiolata, Soudder. Bull. U.S. geol. 
Surv. lxxi. p. 317. 

1907. (Scyllina?) nigrofaaciata Heer, Handlirftch, Foes. Tnaekt. 
p. 688. (Sic l) 

Distribution. —Lower Miocene : Radoboj, Croatia. 

Holotype. —Not traced, possibly in the Museum of the 
Kidgendssische Technische Hoohschule. Zurich. 

Parts knomi. .Elytron. 

Measurements of Holotype. after Heer. —Length, about 
46 mm., width 6-76 mm. 

Description ,—The venation of this species, as described 
and figured by Heer, shows the following features: Rs 
with four terminal branches. Distal end of discoidal vein 
close to which it joins close to the branching point of 
M. Discoidal cell very broad, figured as being open, 
which is obviously incorrect. CuA slightly curved ; the 
basal portion of CuA t must have been long because of the 
great distance of CuA from M . 

Apex rounded, just noticeably pointed, not truncate. 

Pattern: subbasal dark patch vague. Distinct band 
across middle of wing (at the end of the cell). Seoond and 
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thud bands more apical. Apex with dark spots. Com¬ 
pared by Heer with QSdaleue nigrofasciatvs (Latr.) 
= (Ed. decorue (de Geer), but “ cross bands more regular, 
nearly of equal width throughout,” and “ elytra darker 
in the apex.” 

Remarks. —The presence of the disooidal vein proves 
that this fossil belongs to the (Edipodinse. The shape of 
the elytron and the position of the discoida) vein are 
reminiscent of the Reoent Sphingonotus rubeseens (Walk.). 

The specimen described by Pongrdoz under this name 
is a different speoies. 

*(Edipoda (s. 1.) radobojuna, sp. n. 

1U26. (Kdipoda nigrofasciolaUi, PorigrAcji, PalsBont. 7m. viii. pp. lOS- 

1926. Pardalophora nigrofateiolala, Pongr&cz, Palieont. 7m. viii. fig. 
on p. 107. 

*l»28. (Bdipoda nigrofattciolata Hour, Pongriiei, Ann. Mu«. nat. Hung. 

**v. pp. 138-139, fig. 22. 

Diagnosis. —Only three-fifths of the size of (E. nigro- 
fasciolata Hoor. Apex truncate. Disooidal vein dividing 
the cell, which is of normal width, into two parts of equal 
width. M with four branches. 

Distribution . -Lower Miocene : Radoboj, Croatia. 

Holotype. Naturhistorisches Museum, Vienna, specimen 
described and figured by Pongracz, 1928, as (E. nigro- 
Jasciolata. 

Other specimens. According to Pongracz, two further 
s{>ecimens of the same collection, one with closed wings 
and the left hind leg standing off (possibly no. 1843/xlix. 2), 
say another bearing a label “ Q£. melanoeticta." It is 
most regrettable that nobody bothered to mark clearly 
the specimens which were Btudied and described by 

• .^j 8 ' P u my v “* t to the Vienna collections 

m *. * tO’Ued to identify Pongracz’s types and studied 

specimens in many cases. 

Parts known.— Elytron (holotype). Other specimens, 
body and legs also. 

Measurements of Holotype,, after Pongracz. — Length of 
elytron, 25-26 nun. 

nf^ 6f ^ <io ^ ‘~S ytron orU y three-fifths the size of that 
ia. ntgrofasciolakt. Heer, comparatively broad. Fore 
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margin widened over the middle, as e.g. in Recent 
Dissosteira Carolina (L.). Apex truncate. Dwcoidal vein 
dividing oell into two parts of equal width, bent down¬ 
wards near its distal end and joining M near the junction 
with CuA. Cell not abnormally wide. On A subangular 
at its first branching-point. 

M is figured by Pongra.cz as having five branches. The 
first two of these form the usual distinct fork. The 
following vein starts exactly opposite the end of the 
discoidal vein, with a curve towards the fore margin. 
This, and the fact that the interspaces adjoining this vein 
are narrower than the others, prove it to be an inter¬ 
calated vein which must not be counted as a branch of M. 
The following branch, to be called M A , rises from the 
point where CuA touches M, thus closing the cell. OuA x 
carries a fork, the anterior branoh of which should be a 
fourth branch of M partly fused with the true CuA ,, 
since the last branch of M is very frequently fused with 
CuA in this manner. 

The pattern consists of cross-bands, none of which reach 
the hind margin. Two are proximal, one lies across the 
end of the cell (this is the largest), and five smaller ones 
are found distally and in the apex. 

Remarks .—The presence of four branches of M is a 
somewhat rare feature. In Recent (Edipodia®, it occurs 
for instance in Oastrimargus Sauss. and in Pyrgodera 
armata Sauss. In the latter species, and in certain 
Oastrimargus . however, both Af 3 and M K are partly fused 
with CuA v 

The discernible features do not permit of assigning 
this fossil to any particular group of the (Edipodinae. 
Pongr4.cz already suspected that this form is specifically 
distinot from (E. nigrofasciolata; Heer and plainly stated 
some of the differences. The generic name QSdipoda is 
here used merely in order to comply with the Rules of 
Nomenclature, to make the name binomial. It indicates 
the relationship of the fossil in the widest sense, but it 
certainly is not an QSdipoda in the modern sense. The 
earlier authors like Heer were happier in this respect, 
sinoe their genus QSdipoda comprised most of the present- 
day Acridid®. 
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* (Edipadinse., gen. indet. kittli (Handlirsoh). 

H 1907. QryUacH* (». 1.) kittli Handlirech, Yom. Inakt. p. 884. 

1098. OryUaerii kittli Handlirtch, PongrAc*, Ann. «u». nat. Hung, 
pp. 126-127, fig. 16. , . „ , 

19*2. " QruWoaria " kittli Handlireoh, Karny, Jb. gaol, pundeaanat. 
Wien, Ixxxii. pp. 68-60. fig. 2. 

Distribution. —Lower Miocene : Radoboj, Croatia. 

Holotype .—Naturhistorisohes Museum. Vienna. 

Parts known. —Elytra, parts of thorax and of abdomen. 

Measurements of Holotype. —Elytron, length 29 mm., 
width about 7 mm. ; expanse of wings *>4 mm.: abdomen, 
width 7-5 mm. 

Description. —Elytron comparatively broad. Fore 
margin widened near the base, and again about the 
middle. Apical portion of hind margin not preserved, 
the original shape of the apex not recognizable. Discoidal 
oell closed, discoidal vein closer to M than to CuA. For 
reference. Kamy’s figure should be used, since Pongracz's 
figure is quite worthless. 

Remarks. —Of the four entomologists who have exam¬ 
ined the specimen. Handlirsch and PongrAcz have 
considered it as a Gryllaeridid, obviously under the 
influence of the general outline of the wing as preserved. 
Owing to the destruction of the apical portion of the hind 
margin, the elytron looks pointed, but a close examination 
reveals the damage. PongrAcz has tried hard to adapt 
the venation to this misconoeption of the Gryllaeridid 
nature of this fossil. Karny and myself re-examined the 
specimen and reoognized independently the Aoridid 
affinities of “ Gryllacris ” kittli. Karny published this 
view in 1932, together with a fairly accurate figure. 

The following reasons compel one to regard this fossil 
as an Aoridid, and not as a Gryllaeridid : (1) The mem¬ 
brane of the elytra is thick, (2) there is a closed discoidal 
cell of the Acridid type, (3) this oell oontains a discoidal 
vein, and (4) there is a straight, narrow olavus-fold 
between CuP and 1 A, as in all Aoridid®. 

The presence of the discoidal vein assigns the fossil to 
the (Edipodin®, among which it even may one day prove 
to be oonspecific with one of the other named species of 
similar size. 
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XV.— A Revision of the. Genua Ornithaoris Uvarov, 1924 

(Orthoptera, Aoruiidse). By B. P. Uvabov, D.Sc.. 

British Museum (Natural History). 

Ornithacris Uvarov, 1924. 

1923. Glaphyra Uvmrov, Ann. A Mag. Nat. Hist. ser. 9. vol. xi. p. 144 

(pro-occupied name). 

1924. Ornithacris, Uvarov, l . c. vol. xiii. p. 9. 

The view, held by me in 1924, that there in only one 
apecies of this genus, but that it is divided into several 
very distinct subspecies, continues to hold good, although 
the number of recognizable subspecies has now increased. 

Ornithacris cyaruia (Stoll, 1813). 

1813. GryUiu locuata oyaneus Stoll, Represent. Spertr. Mant. p. 31. 
pi. xv. c y flg. 56. 

1924. Ornithacris cyanea Uvarov, L c. p. 9. 

Of the five subspecies recognised in my revision, one 
( cyanea ) has been re-diagnosed and divided by Miller 
(1929) into two, cyanea and orientalis. In my treatment 
of subsp. pictula \l. c. p. 12), 1 have already pointed out 
that the Transvaal specimens differ from those of the 
Cape Colony by their coloration and by larger size, and 
a study of more extensive series before me now convinces 
me that pictula, as understood by me before, must be 
divided into two subspecies, the South African subsp. 
pictula and the East-African subsp. rosea, n. 

Thus the total number of subspecies recognised now is 
seven, and the following practical key maybe used for their 
determination. It must be realised, however, that we 
still do not know enough of the subspecies to be found in 
many parts of Angola, Belgian Congo, Portuguese East 
Africa, nor are the West-African forms sufficiently well 
known. When using the key it must also be remembered 
that transitional forms between subspecies should be 
expected to occur. 

The known distribution of the subspecies is shown on 
the appended map. 

Key to Subspecies of Ornithacris cyanea (Stoll). 

1 (4), Median pronotal keel strongly raised, very 
convex in profile, its orest smooth. Hind 
angle of pronotum strongly pointed. 

8 (A). Sides of pronotum uniformly dark, with 
only a narrow pale anterior and lower 
margin. Elytra with narrow light faeries. 
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3 (4). Hind wings violaceous. 3. oriental**. 

4 (3). Hind wings light red to rose. 2. magnifloa. 

5 (2). Sides of pronotum with a pale longitudinal 

faaoia widened behind* Elytra with 
broad light fascia. Wings light cinnabar* 
red. 1. pictula. 


6 (l). Median pronotal keel moderately or 

scarcely raised, punctured. Hind angle 
of pronotum rounded at the apex. 

7 (12). Median pronotal keel thick, distinctly 

raised, weakly convex in profile. 

H (9). Sides of pronotum uniformly dark, with 
only the lower and lower part of the 
anterior margin pale. Elytra with 
narrow light fascia?. Wings distinctly 
infumate, dirty red basally . 6. titrbida . 

9 (8). Sides of pronotum with a pale longi¬ 
tudinal fascia widened behind. Elytra 
with broad light fascia?. 

10 (11). Wings bright rose. 5. rosea, subsp. n. 

U (10). Wings violaceous . 4. cyanea. 

12 (7). Median pronotal keel depressed, with a fine 
median raised line. Sides of pronotum 
with the longitudinal pale fascia broad, 
but imperfectly defined. Elytra with 
broad light fascia?. Wings very pale 
oinnabar-red. 7. cavroisi . 
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Annotated List of Subspecies. 

1. O. cyanea pict ula (Walker, 1870). 

1870. Cyrtacanthacris pictula Walker, Cat. Derm. Salt. Brit. Mug. iii. 
p. 582. 

1924. Ornithacrie cyanea pictula Uvarov, l. c. pp. 10, 12 (partly : not 
the figure*!). 

As indicated above, I find it necessary to restrict the 
name pictula to the small subspecies, with highly-crested 
and brightly-patterned pronotum and with cinnabar-red 
hind wings. This subspecies is known to me from Knysna 
in the Cape Province (type locality ), and from the following 
localities in the interior of South Africa : Orange River 
Colony ; Barberton, Bronkhorstspruit and Kliprieversberg 
(15 miles S. of Johannesburg) in Transvaal. The records 
from three localities in Natal given in my revision (i. c. 
p. 13) should be referred to subsp. rosea (see below). 

Two specimens from Oohemba, Bihe district of Angola, 
might be referred to this subspecies, but they are larger in 
size, with the light fasciae of elytra very narrow, and the 
light border of pronotal lobes also narrow. Should these 
characters prove to be constant in a series, a distinct 
subspecies may have to be recognized, but in the mean¬ 
time the Angola specimens must remain without sub¬ 
specific determination. 

2. O . cyanexi magnijica (1. Bolivar, 1881). 

1881. Acridium maynificum I. Bolivar, Jom. Aoad. Sri. Liwboa, viii. 

p. 118. 

1924. Ornithaorie cyanea magnifica Uvarov, L c. p. 12, fig. 9 a. 

This is the largest known subspecies, recognizable by 
strongly-arched pronotal crest, uniform dark coloration of 
pronotal sides and light red colour of hind wings. The 
latter may become somewhat rose-coloured, which is 
regarded as transition to the subsp. oriental,is with 
violaoeous wings. 

Angola : Humbe ; Duque de Braganza (both records 
by X. Bolivar; the second is selected here as the typical 
locality) ; Cohemba, Bih6 district (Burr) ; Kwangu ; Bio 
Mbal4 ; Mukoti (Smaa Expedition). Belgian Congo : 
Kapiri ; Sakania. Northern Rhodesia : Serenje; 
dhltambo. Southern Rhodesia : Maahonaland ; Umtali. 
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N. Transvaal : Leydsdorp. Tanganyika Territory : 
Tukuyu; Tendaguru; Kilosa; Tubugwe, Dodoma 
district; Mkalama; Matundu River, Kagulu, Kigoma 
district; Uluguru Mts. 

The specimens from the following localities have rose- 
coloured wings and are regarded as transitional to subsp. 
oriental™. 

Tanganyika Territory : Amahi: Masilewato, Mgori, 
HQ miles E. of Singida. Kenya . Chyulu hills : Nairobi. 

3. 0. cyanea orientalis (SjOstedt, 1909). 

1909, AorvUum magnificum var. orientali* Sjfiatmit, Wish. Ergebn. 
Kilim.-Meru Exped., Acrid, pp. 183, 186. 

1994, Omithacris cyanea cyanea Uvarov (nec Stoll!), 1. c . p. 10, fig. 9 d. 

1929. Ornithacrie cyanea orientali* Miller, Trans. Ent. Soo. London, 
p. 84. 

This subspecies, confused by me with the true cyanea 
of Stoll, has been re-established by Miller as a result of 
an examination of a photograph of the cyanea type. Tt 
is practically identical structurally with subsp. magnifica, 
differing only in the violaceous coloration of hind wings. 
In its distribution it appears restricted to Kilimanjaro and 
the country round the lakes Victoria and Albert, as well 
as to eastern Abyssinia. 

Kenya : Kilimanjaro. 4500-5000 ft. (SjOstedt; type 
locality) ; Solai, Nakuru. Uganda : Entebbe ; Banda, 
Chagwe; Wasa, Toro ; Kepeka. Belgian Congo : 
Mahagi port (lake Albert). Abyssinia : Harrar (/. Bolivar, 
1922). 

My previous record from Haut Sanga, French Congo, 
requires checking; it probably applies to a somewhat 
similar, but smaller and darker race known to me 
from Cameroons and left without subspeoific desig nation 

4. O. cyanea cyanea (Stoll, 1813). 

1818. Gryttue loettata cyoneu* Stoll, Repreront. Speotr. Mont. p. 81, 
pi, xv. 6, fig. 58. 

1928. OmMaorie cyanea cyanea Miller, Twme, But. Boo. London,. 
1829, p. 84, pi. v. fig. 3 ; pi. ix. % 88. 

The identity of this subspecies has been nwtnbliohed by 
Millar by comparison with a photograph of the type 
which is in the Leiden Museum. 
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This and the following two subspecies differ from those 
already mentioned by the distinctly lower crest of the 
pronotum and by the rounded tip of the hind angle of the 
latter. In the pronotal pattern subsp. cyanea is very 
similar to subsp. pictnla, and the colour of its hind wings 
is a deeper violet than in subsp. orientalis. It is known 
to me from the following localities 

Belgian Congo : N'CJwese, Lake Kivu. Uganda : 
Lubale to Lwentobo, Ankole prov.. 4860 ft. Tanganyika 
Territory : Kalula; Mkalama; Old Shinyanga: Matalele, 
Singida ; Itimbya, 30 km. N. of Kahama. 

6. O. cyanea rosea , subsp. a. 

1024. Omithacris cyanea pictnla Uvarov (nec Walker !), 1. c. p. 12 
(partim t), fig. 9 b. 

1929. Omithacris cyanea pictnla Miller, Traius. Ent.. Soe. London. 
1929. p. 84. 

In the pronotal pattern this subspecies is very similar 
to subsp. pictnla , but it is larger in size, has a low crest of 
pronotum, with the hind angle rounded at the tip, and 
the colour of hind wings is not light cinnabar-red, but 
bright rose. The measurements are given in the following 
table side by side with those for subsp. pictula :— 

pictnla. rosea. 


<J $ <f 9 

Total length. 46 63 60 75 

Pronotum. 11 IB 14 17 

Elytron. 41 69 58 74 

Hind femur. 22 33 32 4] 


Natal : Durban. 1 $; Natal, 1 $; Port Natal, 1 
1 ?. Transvaal : Zoutpansberg, 1 9; Barberton, 1 9- 
Beoh0 an aland : No exact looality, 1 <J. Portuguese 
East Africa : Delagoa Bay, 1 $. Tanganyika Terri¬ 
tory : Bukoba, 1 (J, 2 99 (N. C. E. Miller) ; Morogoro, 
1 c? (N. C. E. Miller) ; Morogoro, 2 (including the type), 

1 9 {E. Bvrtt) ; Kigoma, 1 9 ; Manda, 2 <&J, Tindiga, 2 <J<J, 

2 99 I Chilangali, 1 9 (all N . C . E. Miller). Nyasaland ; 
Kota Kota, 1 9- 

One male in the British Museum, labelled simply 
“ Congo,” has the hind wings purple, approaching in this 
respect subsp. cyanea. 
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6. 0. cyanea turbida (Walker, 1870). 

1870. Oyrtacanthacri* turbida Welker, Get. Derm. Salt. Brit. Mue. iii. 

p. #60. 

1870. Oyrtaeanthaerit inelyta Walker, I. e. p. 068. 

1024. OmUhaeris cyanta turbida Uvarov, l. c. p. IS. 

The pronotal crest in this subspecies is more depressed 
than in rosea and cyanea, and the sides of pronotum are 
without the upper longitudinal light stripe. Light fascim 
on the elyra are narrower than their dark interspaces. 
Wings are strongly infumate, with the basal part light 
reddish. 

Gold Coast : Fantee (type locality ); Tapi and 
Sarkwalla, Northern Territories; Buave. Southern 
Nigeria : No exact locality. Belgian Congo : Aru ; 
Foradje, Haut Huri; Kasengvi and Mahagi Port, Lake 
Albert. Uganda : Butiaba; Kalisizo, Buddu; Lango, 
Aduku. Southern Sudan : Liria. Torit road. 

7. 0. cyanea cavroisi (Finot, 1907). 

1907. Acridium cavroisi Finot, Ann. Soo, Ent. Fr. lxiv, p. 272. 

1908. Acridium oyaneum var. tereticolle I. Bolivar, Mom. Soc. Ent. 

Belg. xvi. p. 110. 

1924. Ommaoris cyanea cavrom Uvarov, L c. p. 13, fig. 9u. 

The structure of pronotum in this subspecies is so 
distinct that it might be considered a specific character. 
However, transitional forms to subsp. turbida are not 
infrequent, and there is no doubt that cavroisi is only 
Another subspecies occurring in the most northern parte 
of the area of the whole species. 

Cape Verde Islands : St. Vinoent. Senegal : Dakar ; 
St. Louis (type locality ). Gambia : No exact locality. 
Portuguese Guinea : Oalikis (type locality of tmticolle 
Bol.). Gold Coast : Yapi, Sarkwalla and Bibianaha, 
Northern Territories; Ashanti; Togoland. French 
Sudan : Marina and Diafarabe, Middle Niger. Nigeria : 
Aeare; Sherifuri; Zungeru; Gadau; Lake Chad. 
Anglo-Egyftian Sudan: Libyan desert in N.W. 
Kordofan; Um-Darag, Kordofan; Bor, Upper Nile, 
Uganda : Karamoja, between Moroto and Kada we. 
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XVI .—A Revision of the Cerylonini of Borneo ( Coleoptera , 
Colydiidse). By H. E. Hinton, Ph.D., Department of 
Entomology, British Museum (Natural History). 

Until now not a single species of the tribe Cerylonini 
has been recorded from Borneo. The material dealt with 
here, whioh is all that I have been able to find in the 
British Museum, consists of only twenty-one specimens, 
of which all but two were collected by G. E. Bryant. 
A list of these is as follows :— 


1. Oyrdon mila, gen. et sp. n . 1 

2. Pseudooerylon resa, sp. n. I 

3. Coecilon charon, gen. et sp. n. 1 

4. Philotkermus turma, sp. n. 1 

5. „ faUax , sp. n. 1 

6. Gerylan guadricoUe Sharp . 2 

7. ,, bryanti, sp. n. 1 

8. „ torosum bomeewifi, subsp. n. 3 

9. „ variolosa, sp. n. 2 

10. „ frontale, sp. n. 1 

11. „ suilla, sp. n. 7 


Total number of specimens examined. . 21 

Ann, * Mag. N. Hist. Ser. 11. Fof. ix. \l 
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The fact that so many of the species are represented by 
uniques is a clear indication that many times this number 
will be discovered eventually in Borneo. 

While engaged on this work, the necessity for a key 
to the genera, of the tribe Cerylonini became apparent, 
and during the construction of this key it was found 
necessary to relegate two genera to Bynonymy, and 
transfer two genera from the Murmidiinsc (Murmidiid*, 
auct.) to the Cerylonini. 

The illustrations wore drawn by me with the aid of a 
camera luoida, and lines next to figures refer to a length 
of 0-20 mm. unless otherwise indicated. 


Key to the Genera of Cerylonini. 


V# Hypomera on each side with a deep, sharply - 
defined antennal groove which opens into 
a large and deep cavity for the reception 

of the antennal club. 

Hypomera with or without an antennal 
groove* but never with a cavity for the 

reception of the antennal club.. 

2. Antenna 9-segmented, with a 1-segmented 
dub (when cleared and mounted in balsam 
the antennal club is seen to consist of two 
very closely united segments). Hypo¬ 
mera with cavity for reception of antennal 
dub extending to hind margin. Pro- 
notum with a very deep transverse im¬ 
pression on apical half. Beutellum not ex. 
temally visible. Seychelles, Africa .... 
Antenna (fig. 6) 8-segmented, with a 1-seg¬ 
mented dub. Hypomera with cavity for 
reception of antennal club median or apical, 
not extending to hind margin. Pronotum 
without a transverse impression. Scutel- 
lum lame, distinct, and on same plane as 

dytral disk . 

8 * Hypomera with cavity for rooeption of an¬ 
tennal dub not extending to anterior 
margin. Pronotum on each side with two 
very deem impressions which are only 
separated from antennal cavity beneath by 
a thin and more or less transparent mem¬ 
brane. Elytra with alternate intervals 
oarinate. Japan, East Indies, Seychelles.. 
Hypomera with cavity for reoeption of an¬ 
tenna) olub extending to dorsal anterior 
margin. Pronotum without depressions. 
Elytra with all intervals fiat. Cosmo¬ 
politan ...... 

4. Hypomera with distinct caudally-diverging 

antennal grooves, Borneo .. 

Hypomera without antennal grooves..,... 


2 . 


4. 


[(191S). 
Amocerylon Grouvelle 


8 . 


Thyrodtru* Sharp 

Lapethus Casey (1990). 

Qyrehn, gen. nov. 

5 , 
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5. SouteUum vary email, triangular. (An¬ 

tenna 10-aegraented ; club 1-segmented. 

Labrum with anterior margin emarginate 
or nearly trunoate, not strongly pro¬ 
duced. Anterior coxal cavities closed [velle (1897). 

behind.) Sumatra, Borneo. Pteudocerylon Grou- 

Soutellum large and usually oval or sub- 
quadrate, rarely triangular . 6. 

6. Antennal club 3-segmented . 7. 

Antennal club 1- or 2-sogmented. 8. 

7. Labrum strongly produced, longer than 

broad. Pronotum with a median sulcus 
and with sublateral oarince. Elytra with 

alternate intervals strongly oarinate. [(1848). 

Brazil. OylplolopiM Eriohson 

Labrum not produced, short and transverse. 

Pronotum evenly convex, without sulci 
•or carinre. Elytra with all intervals flat. 

Borneo. Ooodlon , gen. nov. 


8. Labrum (fig. 7) strongly produced and 
pointed, much longer than broad. Maxil¬ 
lary palpi (fig. 8) with second segment as 
long or longer than first. Prostemum 
strongly and longitudinally raised, more 


or less carinate. Oriental Region, Mad a- [(1885). 

gascar, Guadeloupe . Cantomua Sharp 


Labrum (fig. 15) short and transverse, rarely 
feebly produced. Maxillary palpi (fig. 19) 
with second segment distinctly shorter 
than first. Prostemum not longitudinally 


oarinate, though sometimes nearly so ... 9. 

9. Antennae 11-segmented ; club 2-segmented. [(1843). 

Tarsi 4-segmented. Cosmpoolitan. Philothermu* Aube 

Antennae 10-segmented ; club 1-segmented. [(1802). 

Tarsi 3- or 4-segmented. Cosmopolitan.. Oerylon Latrelle 


Metacerylon Grouvelle (1906) and Tyrtmus Champion 
(1918) have not been included in the Cerylonini, as the 
last segment of the maxillary palpi in both is nearly as 
stout as the preceding. These two genera appear to be 
more naturally plaoed in the Bothriderini. 

On account of the structure of the maxillary palpi, 
l have removed Lapethua Casey (=■-tribe Lapethini) and 
Thyroderua Sharp (of the tribe Mychocerini) from the 
subfamily Murmidiinee to the tribe Cerylonini in the sub¬ 
family Cerylonin®. This procedure may appear on first 
sight somewhat arbitrary, particularly in view of the close 
similarity in form and general structure that exists 
between Lapethua and Murmidiua. But looking at the 
matter a little more closely, it is evident that, except for 
the possession of antennal cavities, such genera as Lapethua 
*nd Thyroderua are at least equally dose to Oerylon and 

11 * 
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other typical Cerylonini. Furthermore, both Lapethue 
and Thyroderm possess the peculiar maxillary palpi of 
the Cerylonini, which are very different from those of the 
Murmidiinee, as may be seen by comparing figs. 1 ft 2 
with figs. 3, 5, 8, & 19. Whether Lapethus, Thyroderue, 
and Axiocerylon are assigned to the Cerylonini or to the 
Murmidiinse chiefly depends, in the absence of evidence 
which will one day be supplied by a study of the immature 
stages, on whether more importance is attached to the 
presence or absence of antennal cavities or to a similarity 


Figs. I A 2. 



1. Ventral view of maxiUwy palp of Mychoctnu Mtriatm Champ. 
2. Same of Mwnmdiut o tnii» (Book.). 


in the structure of the maxillary palpi. The greatly 
enlarged third segment and the narrow pointed terminal 
segment of the maxillary palpi are constant features in 
sh genera of the Cerylonini, genera which in other respects 
vary enormously. On the other hand, in those genera 
posswiiig antennal cavities two different types of maxil¬ 
lary palpi are found, the depth and position of the cavities 
themselves vary very much, and in one case, Gyrelon, 
aH intermediate condition is found—antennal grooves 
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U'lgs. 3—8. 



3* Ventral view of maxillary palp of Axioc&rylon cavicoUe Grouv. 
4. Antenna of same. Second segment more extruded than is 
normal. 6. Ventral view of maxillary palp of Thyrodenut por~ 
oo torn Sharp. Membranous appendage of apex of second segment 
may be an artifact. 6. Antenna of same. 7. Dorsal view of 
labium of Oautomu* hirtrimtim Sharp. 8. Ventral view of maxil¬ 
lary palp of same. 
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on (he hypomera, but no cavities for the reception of the 
antennal club. Qyrdon is in ail important particulars 
similar to Cerylon, differing from the latter only in 
possessing antennal grooves on the hypomera. To assign 
Qyrdon to one . subfamily and Cerylon to a different one 
would be absurd from the point of view of building a 
natural classification. 

The present arrangement leaves Mnrmidius , Mycho- 
oerua, and allied genera in the subfamily Murmidiin© *. 
Taking into account only the structure of the adults, 
it would appear reasonable to regard these genera as 
constituting a tribe in the Ceryloninue. But the structure 
of the only two larva? of these groups so far known, 
Murmidiua and Cerylon , would appear to forbid this 
course. The difference between the larva of Cerylon and 
Murmidim is of a degree usually found only between 
two different families. 

Gyrblon, gen. nov. 

Body broadly oval. Dorsal surface and legs moderately 
sparsely clothed with fine, erect seta*.. Head with a deep 
and distinct antennal groove below each eye. Eyes large 
and strongly oonvex, with their greatest diameter vertical. 
Antenna (fig. 9) 10-segmented ; club 1-segmented ; basal 
segment completely exposed from above. Labrum (fig. 10) 
with exposed part transverse, emarginate on middle 
anterior margin, and surfaoe with a few long set®. 
Mandible with two acute apical teeth, the dorsal of these 
being distinctly shorter; prostheca large and mem¬ 
branous. Maxilla with palp 4-aegmented; second seg¬ 
ment distinctly broader but only about half as long as 
first, third slightly longer and three times as broad as 
first, and terminal segment about half as long as third 
and only about one-third as broad; galea broad, about 
twice as long (excluding apical fringe) as broad; laoinia 
rather narrow, about five times as long as broad, and 
with a prominent, narrow, curved process extending 
forwards from base. Labium with postmentum un¬ 
divided ; palp 3-segmented, the second segment being 

f In speaking of the Mnrmidiirue I us refering only to the cioee ly 
ntetod genera Murmidim and Mychoerru*. both of which I have bean 
able to examine. Xnoludad in this trabfamily (or family) are a number 
of genera of aa yet obscure relationship*. 
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longer and about four times os broad as first or third. 
Pronotum shallowly and broadly impressed on each side 
and base, with middle prominently rounded and produced 
oaudally. Elytra striate and punctate ; intervals flat or 
feebly convex. Scutellum with externally visible part 
large, subovate, and more or less on same plane as elytral 
disk. Proaternum (fig. 12) with deep, well-developed 
antennal grooves between hypomera and sternum ; part 
anterior to coxae longer than greatest breadth of a coxa ; 
anterior margin shallowly, arcuately emarginate for its 
entire breadth; process extending well beyond ooxal 
cavities, at apex with a small median gibbosity, and on 
each side with a larger gibbosity which is on a lower 
plane; anterior coxal cavities completely closed behind 
by hypomera. Mesonotum with a large, median, caudal 
gibbosity which iB directed forwards and is on same plane 
as metasternal disk ; anterior two-thirds of mesostemum 
very strongly depressed. Metasternum with median 
longitudinal line confined to about caudal tenth. Abdo¬ 
men with median anterior process very broad and very 
shallowly, arcuately emarginate for its entire breadth; 
second stemite less than half as long as first and sternites 
two to five subequal in length. Legs with external part 
of front and middle coxse round and only slightly pro¬ 
jecting ; front coxse nearly as broadly separated as middle ; 
hind coxse about half again as broadly separated as middle. 
Tarsi (fig. 11) 4-segmented; basal segment longer than 
combined length of two following. 

Genotype. Gyrelon mila, sp. n. 

Comparative Notes. Gyrelon is very similar to Cerylon, 
but differs in having well-developed antennal grooves on 
the hypomera. Also no species of Cerylon is yet known 
with a comparable prostemal process or mesostemal 
disk. 

Qyrelon mila, sp. n. (Figs. 9-12.) 

Length 3*2 mm.; breadth 1*7 mm. 

Body broadly oval; dorsal surface and legs rather 
sparsely clothed with fine, erect testaceous setse, which 
are slightly shorter to slightly longer than seuteUum. 
Cuticle shining and dark reddish brown. Head with oval 
to more or less irregularly shaped shallow punctures, 
which vary in breadth from 0-05 to 0-11 mm., and are 
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separated by one-fourth of one to, on middle of front, 
nearly one diameter ; surface between punotures nearly 
smooth. Antenna (fig. 9) with club very large, obovate, 
and twice as long as broad; segments two to nine 
subequal in length. Pronotum across broadest point, 
which is at apioal two-fifths, much broader than long 
(1-47 mm. : 0-93 mm.), and base broader than apex 
(1-31 mm : 0-82 mm.). Sides extremely finely margined 
and moderately strongly arcuate, but before base 
broadly and shallowly sinuate ; anterior margin feebly, 
arcuateiy emarginate for its entire breadth ; base 
trunoate on each side of caudally produoed and rounded 
middle part. Disk moderately strongly convex ; base 
with a short, nearly flat belt; on each side with a very 
broad, moderately shallow depression extending from base 
nearly to anterior margin. Surface punctate like head. 
Elytra more than twice as long as pronotum (2*13 mm : 
0-93 mm.), from base becoming broader posteriorly to 
broadest point, which is at basal fourth, and from basal 
fourth rather evenly narrowed to apex. Humeri feebly 
and broadly gibbous. Each elytron with eight rows of 
punctures, each being in a feebly (on disk) to moderately 
strongly (at sides) impressed stria ; first parallel to suture 
and ending immediately behind sides of scutellum; 
first three rows more or less parallel and extending from 
near apex to near base ; fourth and fifth converging near 
apex and ending on about apical fifth ; sixth ending 
just behind middle ; seventh extending from near base 
to near apex, where it ends opposite second; eighth 
oonfined to basal half of elytron. Strial punctures of 
disk round to oval, moderately deep, one-third (near 
base) to one-sixth (on middle) as broad as intervals, and 
separated longitudinally by usually one diameter: 
towards sdes on basal half these punctures become muoh 
deeper, larger and denser, so that those of sixth, seventh, 
and eighth rows are as broad as their respective intervals. 
Discal intervals feebly convex to flat. Proetemum 
slightly more finely and sparsely punctate than head. 
Hypomera as coarsely and densely punotate as sides of 
head. Metastemal disk evenly, feebly convex, and with 
a .few round punctures which are muoh smaller than those 
of proetemum; surface between these punotures strongly 
shining and minutely, scarcely noticeably alutaoeous; 
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ride with a group of coarse pun otares near middle ooxa, 
and another group of about ten near hind coxa. Abdomen 
without striae on first stemite. First sternite with a few 
coarse punctures (similar to those of metasternum) on 
middle, and stemites 1, 2, 3 and 4 each with a complete 
transverse row of moderately dose punctures. Fifth 
stemite with a moderately deep impression occupying 
all of its disk ; surface of depression with round punctures 
about two-thirds as coarse as those of other stemites, 
and separated by less than one to one diameter. 

Type. In the collection of the British Museum (Nat. 
Hist.). Borneo : W. Sarawak, Quop, iii.-iv. 1914 (O. E. 
Bryant). 

Pseudoceryhri reea, sp. n. 

Length 2-3 mm. ; breadth 1-53 min. 

Body broadly oblong-oval and very strongly oonvex. 
Dorsal surface glabrous ; ventral surface sparsely clothed 
with fine, very short, ereot, testaceous hairs. Cuticle 
strongly shining and dark red or rufo-pioeous, with head 
and pronotum distinctly darker than remainder of body. 
Bead with round moderately shallow punctures, which are 
as coarse to one-fourth coarser than facets of eyes, and are 
usually separated by one to two diameters; surfaoe 
between punctures smooth or with a few scarcely visible 
(x75) microscopic punctures. Antenna with second seg¬ 
ment slightly longer and broader than third ; segments 4-9 
transverse and beooraing progressively larger distally; 
olub very broadly oval, nearly round, and dorso-ventrally 
depressed. Clypeus with anterior margin trunoate; 
surface more sparsely and much more finely punctate than 
head and also distinctly, bat minutely alutaceous between 
punctures. Labrum with exposed part short, transverse, 
and with anterior margin arouately emarginate at middle. 
Pronotum across broadest point, which is just before base, 
nearly twice as broad as long (131 mm : o-74 mm.) and 
base broader than apex (1-26 mm.: 0-74 mm.). Sides 
feebly arcuate, nearly straight behind middle, and finely 
margined; apex deeply, arouately emarginate for its 
entire breadth, and with marginal line present only on 
lateral fourth; base very broadly, moderately deeply 
sinuate on each side and strongly, narrowly produced in 
front of soutellum. Surface with a scarcely noticeable, 
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longitudinal sublateral depression ; disk with punctures 
similar to those of head, but usually separated by two 
to three diameters, the surface between them being smooth; 
sublateral region with a number of denser and muoh 
ooarser punctures; extreme sides only microscopically 
punotate. Elytra more than twice as long as pronotum 
(1-73 mm. : 0-74 ram.), base slightly but distinctly broader 
than base of pronotum, broadest point at about basal 
fourth, and sides evenly rounded and narrowed to apex. 
Humeri not gibbous. Convexity of elytra greatest on 
middle basal fourth. Each elytron with six distinct 
rows of strial punctures and a seventh row consisting of 
only three larger punctures; sutural stria gradually 
diverging from suture towards base, so that at base it is 
separated from side of scutellum by a distance equal to 
more than breadth of scutellum. Strise not impressed 
except for sutural, which is feebly and narrowly impressed ; 
strial punctures on basal half of disk round, shallow, 
about as coarse as facets of eyes, a sixth to a tenth as 
broad as intervals, and separated longitudinally by two 
to four diameters; towards apex these become slightly 
finer and sparser: on basal third behind humeri with a 
row of three much coarser punctures (seventh), and nearer 
sideB on apical two-fifths with a row of four or five equally 
coarse punctures (eighth row <). Intervals flat; surface 
sparsely, microscopically punotate, not distinctly alu- 
taoeous. Scutellum feebly convex, triangular, and as 
long as broad (0-06 mm.). Prostemum with process 
becoming broader towards apex, so that at apex it is 
nearly twice as broad as exposed part of front coxa; 
apex broadly, shallowly, arcuately emarginate ; surface 
with round to elongate punctures, which are often at 
least half again as coarse as largest of pronotum, and are 
nearly contiguous to (on middle of process) separated by 
more than one diameter. Hypomera punotate like sides 
of prostemum, but on outer half with punctures finer 
and sparser. Mesosternum with caudal discal part on 
same level as metastemum, and with a very distinct, 
trisinuate anterior marginal line. Metasternal disk feebly. 
evenly convex and without a median longitudinal line; 
produced portion between middle coxae very broad (middle 
ooxse are slightly more widely separated than front 
00 X 86 ) and feebly rounded ; sides punotate like sides of 
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pgmtemum, but slightly less coarsely and more sparsely so. 
Abdomen punctate like metasternum, but discal part of 
starnites with the punctures slightly denser and ooarser \ 
fifth sternite with caudal margin broadly rounded. Legs 
with tibiae only feebly broadened towards apex; outer 
apical angle of front tibia broadly rounded. Tarsi 
^segmented. 

Type, In the British Museum (Nat. Hist.). Borneo : 
W. Sarawak, Mt. Matang, 17. i. 1914 (G. E . Bryant). 

Comparative Notes. Only three species of Pseudo- 
cerylon, all from Sumatra, have been described. The new 
species may be distinguished from both P . trimaculatuvn 
Grouvelle (1897) and P. bicolor Grouvelle (1897) by its 
conoolourous instead of maculate elytra. From P. 
bouchardii Grouvelle (1897) it may be distinguished by 
its larger size (2*3 mm. : 1*5 mm.), and not or only very 
feebly instead of deeply impressed elytral striae. 

Coccilon, gen. nov. 

Body broad, obovate, moderately strongly convex. 
Dorsal and ventral surface glabrous. Head nearly con¬ 
cealed from above by pronotum; with a poorly-developed 
antennal groove below each eye. Eyes large, very 
strongly convex, and with vertical diameter greater than 
horizontal. Antennae 11 -segmented ; club rather loosely 
3-segraented; basal segment completely exposed from 
above. Labrum with exposed part transverse and 
feebly emarginate on middle of anterior margin ; surface 
sparsely setose. Maxilla with palp 4-segmented ; second 
segment much broader but slightly shorter than first; 
third segment nearly twice as long and broad as second; 
and terminal segment two-fifths as long and only about 
one-third as broad as third. Labium with postmentum 
undivided: palp 3-segmented the second being about 
five times longer and broader than first or third. Pro- 
notum (fig. 13) evenly convex ; sides broadly explanate 
except near apex ; apex narrow and moderately shallowly, 
arouately emarginate; and base very shallowly sinuate 
on each side and in front of scutellum. Elytra without 
stn&, but with coarse punctures arranged in rows, 
intervals flat; sides broadly explanate and curved 
upwards except near apex. Scutellum with externally 
visible port large, subovate, and on same plane as adjacent 
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parte of elytra. Prostemum with part in front of anterior 
ooxae about three times as long os a front coxa ; anterior 
margin very shallowly, arcuately emarginate for its 
entire breadth; process extending well beyond ooxal 
cavities, and at apex rounded and feebly broadened; 
anterior ooxal cavities narrowly o|>en behind. Meso- 
sternum with caudal fifth of disk transversely gibbous 
and slightly raised above adjacent part of metastemum : 
anterior four-fifths of disk deeply depressed. Meta¬ 
stemum without a median longitudinal line. Abdomen 
with median anterior process of first stemite truncate 
and rather narrow (for the Cerylonini); first sternite 
without striae, and slightly longer than metastemum or 
combined length of four following segments ; sternites 2, 
3, 4, and 6 subequal in length. Legs with coxae only 
feebly projecting above surface, and external part of front 
and middle coxae more or less round ; front coxae sepa¬ 
rated by about their breadth, middle coxa* scarcely more 
separated than front, and hind coxae only about a third 
again as widely separated as middle. Femora very 
broad, those of hind legs being about half as broad os 
long. Tarsi 4-segmented; basal segment nearly as 
long as combined length of two following. 

Genotype. Coccilon charon, sp. n. 

Comparative Notes. The produced pronotum, which 
conceals most of the head from above, together with the 
broadly explanate sides of the pronotum and elytra, 
give this insect an altogether distinctive appearance. 
From all other genera, except Glyptolopus Erichson (1845), 
it may be distinguished by its 3- segmented antennal club, 
and from the latter by its transverse instead of strongly 
produced labrum, evenly oonvex instead of carinate and 
silicate pronotum, and by its fiat instead of carinate 
alternate elytral intervals. 

Coccilon charon, sp. n. (Fig. 13.) 

Length 2-6 mm.; breadth 1-37 mm. 

Body broadly obovate, moderately strongly convex. 
Cutiole strongly shining and reddish brown; antennas and 
legs slightly paler and less reddish. Head with microscopic 
punctures, whioh are separated by two to three diameters; 
surface also scaroely noticeably (x 75) alutaoeous. Antenna 
with segments 2 and 3 longer than broad and subequal 
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m length; 3 and 4 subequal but slightly shorter than 
$ and 3; segments 6, 7, and 8 distinctly shorter than 
preceding segments, subequal in length, and nearly as 
broad as long; club with basal segment about three- 
fifths as broad as second, second transverse, and third 
as broad but much longer than second. Clypeus with 
anterior margin truncate, and surface moderately sparsely 
clothed with long, erect or subereot, testaceous hairs. Pro- 
notum across broadest point, which is at about basal fifth 


Fig. 13. 



Ooecibm oharm, sp. n. 


or sixth, much broader than long (1-28 mm.: 0*87 mm.) and 
base three times as broad as apex (1*23 mm. : 0*38 mm.). 
Shape as shown in fig. 13. Surface microscopically 
punotate like head exoept as follows:—(1) a group of 
about twenty-three oval punctures, about as coarse as 
facets of eyes, extends from base opposite humerus to 
apical fourth or third; and (2) parallel to the latter a 
group of similar punotureB, mostly before but partly in 
lateral explanate area, extends from near base to apical 
fourth or fifth. Elytra newly twice at long at pronotum 
(1*61 mm; 0-87mm.) and with sides nearly parallel on basal 
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three-fifths. Humeri not distinctly gibbous. Each ely¬ 
tron with eight distinct rows of punctures and a ninth 
rather irregular row in explanate sides ; first and second 
rows parallel to suture, extending from middle to apical 
third, and each consisting of about nine round punctures, 
which are as coarse as facets of eyes ; third row extending 
from basal third to a point slightly before apical third, and 
consisting of twelve to thirteen slightly coarser punctures ; 
fourth row extending from a point slightly behind middle 
nearly to base and consisting of about twelve punctures, 
whioh are slightly coarser than those of third ; fifth row 
of ten punotures, which extend from base to near middle ; 
sixth row similar to third ; seventh row of about twenty- 
two punctures, which extend from near humerus to about 
apioal third ; and eighth row similar to seventh. Inter¬ 
vals fiat; surface sparsely and very minutely (scaroely 
visible at x75) punctate. Scutellum flat and surface 
only minutely punctate like adjacent elytral intervals. 
Proeternum with middle strongly and longitudinally 
convex ; surface nearly smooth, at most with a few minute 
punctures and with an indistinct alutaceous microsculp- 
ture. Hypomera with a few minute punotures and also 
densely, very finely, obliquely alutaceous. Mesosternal 
disk nearly impunctate. Metastemum with disk feebly, 
evenly convex and nearly impunctate ; sides with round, 
shallow punotures which are slightly coarser than facets 
of eyes, and are usually separated by less than one to 
one and a half diameters. Abdomen microscopically 
punctate except for sides of first stemite, which are 
coarsely punctate like sides of metasternum. Legs with 
basal sixth of all femora strongly and rather abruptly 
narrowed. 

Type. In the British Museum (Nat. Hist.). Borneo : 
W. Sarawak, Mt. Matang, 4. ii. 1914 ( O. E. Bryant). 

PhiXiOTHebmus Aub£. 

1843. Ann. 8oo. mt. Fr. (2) i. p. 93. 

Only two new speoies of this genus, each represented 
by a unique, are in the Bornean material examined by me. 
These may be distinguished as follows :— 

$. Species 1*156 mm. long. Antennal club with 
Mptaftl segment very distinct from baud. 

Oypeus with anterior margin truncate. 

Eioh elytron with seven rows of striel 
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puncture*. Hypotoora evwywhwo oowo’ 
ly punctate. Anterior ooxnl oevitie* nar¬ 
rowly open behind. Borneo. 

Species 2-0 mm. long. Antennal elub with 
apjoal segment closely united to basal so 
that club appears l.segmented. Clypeu* 
with anterior margin narrowly and deeply 
omarginete. Each elytron with eight 
rows of strial punctures. Hypomera with 
lateral half nearly smooth, only rarely with 
a ooame puncture. Anterior coxal cavities 
closed behind. Borneo . 


Isp. n. 

Philoth mn ut turisfa. 


P. fallax, sp. n. 


Philothermus turisea, sp. n. 

Length I*56 mm. ; breadth 0-60 mm. 

Body subparallel and moderately teebly convex. Dorsal 
and ventral surface moderately sparsely clothed with fine, 
erect, testaceous hairs, which are usually slightly longer than 
basal antennal segment but are sometimes, particularly 
ventrally, only half as long. Cuticle strongly shining 
and rather dark rufo-pieeous ; antenna* and legs slightly 
paler. Head with moderately shallow, round to oval 
punctures which are about a third coarser than facets 
of eyes, and are contiguous to separated by nearly one 
diameter; surface between punctures nearly smooth 
(X75). Antenna with second and third segments sub- 
equal in length, but second slightly broader; segments 
4, 5, 6, 7, and H subequal, but becoming slightly broader 
distaily ; ninth nearly twice as broad as eight and strongly 
transverse ; club obovate, basal segment transverse and 
only about three-fifths as long as apical. Olypeus with 
anterior margin truncate ; surface only sparsely and 
microscopically punctate. Labrum feebly produced and 
with middle apical margin emarginate. Pronotum across 
broadest point, which is at about basal fourth, broader 
than long (0-59 mm; 0-43 mm.) and base broader than apex 
(0*64 mm.: 0*41 mm.). Sides evenly arouate and coarsely, 
deeply margined ; apex truncate when seen from above, 
not margined; base very broadly and very shallowly 
sinuate on each side. Surface evenly oonvex but nearly 
fiat on disk ; punctures usually round, seldom distinctly 
oval, shallow, slightly but disitnetly coarser than those 
of head, and usually separated by one-half of one to one 
diameter; surface between punctures smooth or very 
finely, indistinctly alutaoeous. Elytra slightly more than 
twine as long as pronotum (104 mm.: 0*48 mm.), base 
very slightly broader than base of pronotum, ‘in base) 
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two-thirds sides are nearly parallel, and broadest point 
is at about apical two-fifths. Humeri only feebly gibbous. 
Eaoh elytron with seven rows of strial punctures. Stria* 
not or only scarcely impressed ; strial punctures on basal 
half of disk about as coarse as those of pronotum, slightly 
deeper, one-half to two-thirds as broad as intervals and 
separated longitudinally, usually by slightly less than 
their diameters; towards apex these punctures become 
much finer and distinctly sparser, and at sides Blightly 
ooarser. Intervals flat; surface with a few sparse 
microscopic punctures, but near sides with a few minute 
granules. Soutellum transverse, semicircular and im- 
punctate. Prostemum punctate, similarly to pronotal 
disk; process feebly broadened and rounded at apex. 
Hypomera punctate like prostornum, but slightly more 
finely and sparsely so on caudal fourth. Mesosternal 
disk shallowly depressed except on caudal fourth, which 
is on same level as metasternum. Metasternal disk 
nearly flat; median longitudinal line narrow and confined 
to oaudal two-fifths ; anterior middle feebly and narrowly 
produced between coxae (middle coxae closer together 
than front coxae); surface with punctures like those of 
pronotal disk, but usually separated by one to two 
diameters; sides similarly but much more densely 
punctate than disk. Abdomen with stemites punctate 
like metastemum, but middle region of each slightly 
more densely so ; apical margin of fifth sternite broadly 
rounded. 

Type. In the British Museum (Nat. Hist.). Borneo : 
W. Sarawak. Mt. Matang, xii. 1913 (G. E. Bryant). 

PhiJothermus fallax, sp. n. 

Male .—Length 2-0 mm. ; breadth 0-84 mm. 

Body subparallel and moderately strongly convex. Dorsal 
and ventral surface moderately sparsely clothed with fine, 
erect, testaceous hairs, which are usually only about half 
as long as basal antennal segment, but are sometimes 
nearly as long. Cuticle strongly shining and rather dark 
rufo-pioeous; antennae and legs slightly paler and leas 
reddish. Head with moderately shallow, round punctures 
which are about as coarse as facets of eyes and are 
separated by one to two diameters; surface between 

Ann. A Mag. N. Hist. Ser. II. Vol. ix. 12 



158 


Dr. H. E. Hinton on 


punctures smooth or nearly so. Antenna with seg¬ 
ments 2 and 3 subequal in length, but 2 distinctly broader 
than 3 ; segments 4, 5, 6, 7, and 8 feebly transverse, and 
distal segments slightly larger than proximal; segment 9 
transverse and a third again as long aud broad as 8 ; 
club oblong-oval, with basal and apical segments closely 
united so that they do not appear moveable, the apical 
being slightly but distinctly longer than basal. Olypous 
with anterior margin moderately narrowly and deeply 
emarginato at middle ; surface only with a few sparse 
microscopic punctures. Labrum moderately produced and 
apex feebly einarginate. Pronotum across broadest point, 
which is at about middle, broader than long (0-79 mm.: 
0*60 mm.), and base broader than apex (0-71 mm. : 
0*49 mm.). Sides evenly, strongly arcuate and moderately 
coarsely and deeply margined ; apex more oi less truncate 
when seen from above, not margined ; base broadly and 
shallowly but distinctly sinuate on each side, and rounded 
in front of scutellum. Surface evenly convex from side 
to side ; punctures shallow, round, slightly coarser than 
those of head, and usually separated by two but some¬ 
times by three diameters ; sides with punctures distinctly 
coarser and denser, here usually being separated by one 
diameter or less; surface between punctures smooth. 
Elytra twice as long as pronotura (1*23 mm. : 0*60 mm.), 
base slightly broader than base of pronotum, and sides 
feebly and evenly rounded, the broadest point being 
between basal third and fourth. Humeri only feebly 
gibbous. Each elytron with eight parallel rows of strial 
punctures; first row diverging outwards near base to 
end at side of scutellum. Striae at most feebly impressed ; 
Atrial punctures on basal half of disk as coarse as those 
of sides of pronotum, slightly deeper, about half as broad 
as intervals, and separated longitudinally by two to three 
diameters ; towards apex these punctures become slightly 
sparser and distinctly finer, and towards sides denser 
and coarser. Intervals flat; surface with a few sparse, 
minute punctures. Scutellum feebly transverse, sub- 
ovate and impunctate. Prostemum with middle very 
strongly (for this genus) convex; surface punotate like 
sides of pronotum ; Bides near hypomera more densely 
and coarsely punotate ; process rounded and very feebly 
broadened at apex. Hypomera smooth, or at most with 
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only fine punctures on outer half; inner half with 
numerous fine and very coarse punctures intermixed. 
Mesosternal disk with caudal fifth or sixth on same level 
as metasternum, but all of anterior part on a much lower 
level. Metastemal disk nearly flat ; median longitudinal 
line narrow and confined to caudal two-fifths; anterior 
middle strongly and narrowly produced between coxae 
(middle coxae nearly contiguous, nearer together than 
front coxae) ; surface sculptured like pronotal disk, but 
^lightly more sparsely punctate ; sides punctate like sides 
of pronotumu not as coarsely punctate as sides of pro- 
sternum. Abdomen with sternitos slightly more densely 
punctate than metasternum, 2, 3, and 4 each with two 
transverse rows of coarse punctures; first sternite 
without striae, fifth sternite with apex broadly rounded 
and disk shallowly, transversely depressed. Legs with 
external apical angle of front tibia feebly toothed. 

Type. A male in the British Museum (Nat. Hist.). 
Borneo : W. Sarawak, Ml. Matang, 16. i. 1914 (Q. E. 
Bryant). 

Comparative Notes. —This species is close to P. lurissa , 
sp. n., and, in addition to the differences given in the key, 
it may be distinguished by its noticeably more convex 
body, relatively shorter pubescence of the dorsal surface, 
and more sparsely punctate head and pronotum. 

Cerylon Latreille. 

1802. Cerylon Latreille, Hist. Nat. Crust. Tin*. iii. p. 228. 

1854. Plow soma Wollaston, Ins. Mader. p. 147 (new synonymy). 

1885. Pachylon Sharp, Joum. Linn. Son. Lond. xix. p. 79 (new 
synonymy). 

The types of both Plceosoma Wollaston and Pachylon 
Sharp have been examined, and they do not differ from 
Cerylon in any character that can be considered to be 
of generic importance. I have retained the genus Philo - , 
thermus Aub£, which differs from Cerylon only in having 
a 2- instead of 1-segmented antennal club, but when 
further species are discovered it will probably have to be 
united to Cerylon . Already there appears to be nearly 
every degree between the tenth and eleventh segments 
being very loosely joined on the one hand, and on the 
other so closely fused as to be indistinguishable, even 
when cleared with potash. 


12* 
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Key to the. Borman Species of Cerylon. 


1* All tarsi 3-segmented. (Dorsal and ventral 
surface glabrous. Antenna with third 
segment very nearly as long as second. 
Anterior margin of clypeus truncate or 
nearly so. Pronotum evenly and feebly 
convex, without sublateral impressions. 
Each elytron with six rows of atrial punc¬ 
tures ; discal rows distinctly arcuate. 
Anterior coxal cavities completely closod 
behind. Abdomen with lateral stria* of 
first stemite distinct and nearly ex¬ 
tending to second segment.) China, India, 
Ceylon, Malaya, Borneo, Madagascar ... 

All tarsi 4-seginentod. 

2. Species more than 2*8 mm. long. Dorsal 
surface glabrous. Pronotum with a longi- 
tudinai sublatoral sulcus on each side. 
Bach elytron with only six rowg of stria! 
punctures. Anterior coxal cavities mode¬ 
rately widoly open behind. Metaatemal 
disk with a well-developed anterior mar¬ 
ginal lino. First abdominal stemite with 

a nearly complete stria on each side. 

Species loss than 2 8 mm. long. Dorsal 
surface with at least apex of elytra pubes¬ 
cent. Pronotum evenly convex from side 
to side, without sublateral sulci. Bach 
elytron with seven rows of strial punctures. 
Anterior coxal cavities closed or only nar¬ 
rowly open behind. Metastomal disk 
without or only with an indistinct anterior 
marginal line (except in C,mriolom % ap. n.). 

First abdomnal stemite without stria*- 

9. Elytra with a broad and moderately shallow 
but distinct depression behind scutellum ; 
first and second strife extending from near 
apex to basal half; Bides, when seen from 
above, scarcely noticeably rounded on 
basal half. First abdominal stemite with 
ooarse lateral punctures distinctly obo- 
vate. Female with external apical angle 
of front tibia broadly rounded, not toothed. 

Borneo . 

Elytra flat or feebly convex behind scutel¬ 
lum, without trace of a depression ; first 
row of punctures extending from near apex 
to a point which is about one length of 
soutellum behind scutellum and second 
row extending very nearly to base ; sides, 
when seen from above, noticeably rounded 
at broadest point of elytra, which is be¬ 
tween basal fourth ana fifth. First ab¬ 
dominal stemite with ooarse lateral punc¬ 
tures round, or at most very broadly oval, 
Female with external apical angle of 
front tibia (fig. 17) distinctly toothed. 
Borneo . 


f(1885). 

( 7 . quadrxcolU Sharp 

2 . 


3. 


4. 


0 . beyond, ap. n. 


[subsp.ou 
O. u*9*m bommiq*. 
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4 . Proaotum with anterior margin* when seen 
from above* nearly truncate ; surface with 
irregular-shaped punctures four or five 
times as coarse as facets of eyes and seldom 
separated by more than one-fourth of a 
diameter. Borneo . C. mrioloaa, sp. n. 

Pronotum with anterior margin, when seen 
from above, deeply and broadly emergin' 
ate ; surface with punctures round, never 
more than twice as coarse as facets of 
eyes, and frequently separated by more 
tnan one diameter. 3. 

Body oblong and suboarallel. Head with 
a transverse ridge above antennal bases 
and olypeus vertical, e. g. t on a plane 
which is nearly at right-angles to front; 
middle anterior margin of clypeus with a 
moderately shallow, arcuate etnargina- 
tion ; surface of head with punctures only 
slightly coarser than facets of eyes. 

Borneo. frantale* sp. n. 

Body broadly oblong-oval. Head without 
a transverse anterior ridge and clypeus 
nearly on same plane as front; middle 
anterior margin of clypeus (fig. 24) with 
a very deep, subtruncate emargination ; 
surface of head with punctures twice as 
eoarse as facets of eyes. Borneo. O . auilUt , »p. n. 

Cerylon quodricolle Sharp (1885). 

Two specimens have been examined from Borneo : 
W. Sarawak, Mt. Matang, i. 1914 (0. E. Bryant). These 
specimens are slightly smaller (length 1-37 mm. ; breadth 
0*52 mm.) than the Indian and Malayan examples 
available, but otherwise agree fairly closely. 

Cerylon bryanti, sp. n. (Figs. 14 & 15.) 

Female. —Length 3-0 mm. ; breadth 1 -09 ram. 

Body nearly parallel, dorsally moderately depressed. 
Dorsal and ventral surface glabrous. Cuticle strongly 
shining and moderately dark rufo-piceous ; apical half of 
elytra and tarsi paler and more castaneous. Head, with 
round to oval, moderately shallow punctures, which are 
•bout two-thirds as coarse as facets of eyes and are usually 
separated by two to three diameters, but at sides near 
eyes are slightly denser; surface also with much finer 
(about half as coarse) and sparser punctures, these being 
particularly evident on middle of front; surface between 
punctures smooth. Antenna with third segment about 
ene-third longer than neoond; club nearly round in 
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outline. Clypeus (fig, 15) with anterior margin broadly' 
and rather deeply, arcuately emarginate ; surface slightly 
more finely and sparsely punctate than head. Labrum 
with anterior margin very shallowly emarginate at middle. 
Pronotum across broadest point, which is at about apioal 
fourth, broader than long (101 mm : 0*82 mm.), and base 
broader than apex (0 06 mm.: 0*08mm.). Sides feebly 
arcuate and finely and narrowly margined; aj>ex mode¬ 
rately shallowly, arcuately emarginate for entire breadth 


Fig«. u & 15. 



Very fan hry anti, sp. n. 

14. Anterior view of front leg. lfi. Clypeua and labrum. 

and finely margined except on middle half; base broadly, 
moderately shallowly sinuate on each side, feebly ami 
evenly rounded in front of scutellum and finely and 
completely margined. Surface with a broad and deep 
sublateral depression extending on each side from base 
to apical third or slightly beyond. Disk with punctures 
of anterior half slightly coarser and rounder than those 
of sides ot head and separated by one to two diameters ) 
caudal half of disk much more finely and sparsely punc4 
tate ; region in front of dejrression with about 14-18 puno* 
tmes, as coarse or slightly coarser than facets of eyes 
sides only sparsely, microscopically punctate; between 
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punctures with a more or less longitudinal, feebly im¬ 
pressed, dense, very fine (scarcely visible at x75) alu- 
taceous microsculpture. Elytra more than twice as long 
as pronotum (2-00 mm. : 0*82 mm.), at base only slightly 
broader than base of pronotum, and broadest point at 
about basal third, though elytra are more or loss parallel 
in basal half; basal fourth behind scutellum with a broad 
(embracing first two intervals on either side of suture) 
shallow, but distinct depression. Humeri not gibbous. 
Each elytron with six well impressed stri©; sutural 
stria obsolete before basal half; second stria ending 
before basal two-fifths ; four lateral striae coarser and 
extending nearly to base, the fourth, fifth, and sixth 
being noticeably curved inwards near base. Strial 
punctures round, shallow, a sixth to a tenth as broad as 
intervals, and separated longitudinally by two to five 
diameters ; punctures of lateral striae distinctly coarser 
and slightly denser. Intervals flat ; surface with micro¬ 
scopic punctures separated by two to five diameters. 
Scutellum fiat, semicircular, and broader than long 
(016mm.: 0-12 mm.); surface only with a few microscopic 
punctures. Proaternum with process nearly as broad as 
exposed part of front coxa, and broadly rounded behind ; 
anterior coxal cavities moderately widely open behind ; 
surface on middle punctate like pronotal disk, but on 
sides with round, shallow punctures, which arc about 
half’ as coarse as facets of eyes and are separated by 
one-fourth of one to nearly one diameter. Hypomera 
with punctures two-thirds as coarse as facets of eyes 
and separated by two to three diameters, though sparser 
and finer caudally ; from each puncture a very short, 
fine, erect hair arises ; surface between punctures with 
alutaceous microsoulpture, similar but more evident 
than that of pronotum. Mesosternum with only extreme 
caudal part of disk elevated to level of metasternum ; 
surfaoe nearly smooth. Metastemal disk only feebly 
oonvex, median longitudinal line confined to caudal fourth* 
anterior middle thickly and very distinctly margined, and 
surfaoe punctate like middle of head ; sides with anterior 
half nearly as ooarsely punctate as sides of proaternum, 
and oaudal half no more coarsely punctate than diakv 
Abdomen with lateral sulci of first sternite moderately 
broad, feebly diverging posteriorly, and extending to 
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caudal sixth of segment. Middle of sternites punctate 
lik e metasterna! disk, but sides much more coarsely and 
densely so ; lateral punctures of first sternite distinctly 
oval (twice as long as broad), rarely nearly round. 
hags with middle coxa; very slightly closer than front 
cox® ; hind cox® twice as far apart as middle cox®, 
front tibia (fig. 14) strongly broadened apically and 
external apical angle feebly, obtusely toothed. Tarsi 
4-aegmented. 

Type. Female in British Museum (Nat. Hist.). Borneo : 
W. Sarawak, Mt. Matang, ii. 1914, alt. 2,000 ft., under 
bark with Volenhovia rufiventris Forel (0, E. Bryant). 

Comparative Notes. This species can only be compared 
with C. toroaum torosum Reitter (1889), from which it may 
be distinguished as follows : (1) elytra depressed instead 
of flat behind scutellum ; (2) first and second elytral 
striffi confined to apical half or three-fifths instead of 
extending at least to basal fourth ; and (3) coarse lateral 
punctures of first abdominal sternite strongly oval instead 
of round or nearly so. 

The occurrence of this species in an ant's nest is probably 
accidental. The European C. hiateroides Fabricius has 
been found in ant nests a tew times, but this is not its 
normal habitat. 

Cerylon torosum borneenais, subsp. n. 

(Figs. 16 & 17.) 

Male. —Length 3-3 mm,; breadth 1-63 mm. 

Closely similar to C. torosum torosum Reitter, of Sumatra, 
Java and Malaya, but differs in the following particulars:— 
(1) the elytra are distinctly rounded in basal half, being 
noticeably so at broadest point, which is at basal fourth, 
whereas in C. torosum toroaum they are feebly rounded 
or nearly parallel in basal half and, when seen from above, 
are not strongly rounded at broadest point; (2) the 
male has no tubercle on disk of first abdominal sternite ; 
and (3) the front tibia of the male (fig. 16) is evenly 
broadened from about basal two-fifths towards apex, 
instead of being suddenly dilated at middle. 

Jemote.—Externally similar to male except as follows:— 
(1) disk of first abdominal sternite with a low, indistinot 
tubercle; (2) apioal half of fifth abdominal sternite not 
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depressed, and only slightly more densely punctate than 
basal half; and (3) apical external angle of front tibia 
feebly and obtusely toothed instead of broadly rounded. 

Figg. 16 & 17. 



Cerylon toromim bomeensis, subap. n. 

16. Anterior view of front tibia of male. 
17. Same of female. 


Type. A male in the British Museum (Nat. Hist.). 
Borneo : W. Sarawak, Quop, iii. 1914 (0. E. Bryant). 

Paratypes. One male and one female, with same data 
as above. 


Cerylon variolosa, sp. n. (Figs. 18-21.) 

Length 2-6mm,; breadth 1-42 mm. 

Body broadly oval and very strongly convex. Dorsal 
surface moderately sparsely clothed with stout, erect, 
testaOeuos setae, which are nearly as long as basal 
segment of antenna; ventral surface with setae much 
finer, ^lightly shorter, and often recumbent. Cuticle 
moderately shining and dark rufo-pioeous to nearly 
blaok; antennae and legs paler and more reddish. 
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Head with round, moderately deep, nearly contiguous 
puncturea, which we half again as coarse as facets of pyep t 
on middle of front with punctures distinctly smaller and 


Figs. 18-21. 



Coryfon variola no, «p. n. 

18. Antenna. 19, Ventral view of maxilla. 20. Section of middle 
disk of pronotum, 21. Basal pad) of Smt two intervals of elytron. 


often separated by one diameter; surfaoe between 
punctures microscopically and often rather densely 
punctate. Antenna (fig. 18) with third segment distinctly 



the, Cerylonini of Borneo, 167 

narrower and shorter than second ; club oblorig*oval, and. 
about twice as long as broad. Clypeus with anterior- 
margin broadly, evenly rounded ; surface with only an 
occasional puncture, about half as coarse as those of head. 
Labrum feebly produoed ; anterior margin moderately 
deeply, arcuately emarginate at middle. Pronotum across 
broadest point, which is at about apical third, broader 
than long (1-07 mm. : 0-87 mm.), and base broader than 
apex (1 >01 mm.: 0-71 mm.). Sides rounded, nearly straight 
before base, very finely margined on apical fourth, and 
near middle with three or four obtuse teeth on margin ; 
apex nearly truncate, nowhere distinctly margined ; base 
rounded in front of scutellum, shallowly anil very broadly 
sinuate on each side, and without a distinct marginal line. 
Surface with shallow, round to irregular but usually 
more or less oblong-oval, flat-bottomed, coarse (about as 
broad as second antennal segment), nearly contiguous 
punctures, each of which has a low, moro or less median 
tubercle, from which arises a stout seta as shown in fig. 20; 
surface between coarse punctures with a few extremely 
minute punctures. Elytra twice as long as pronotum 
(l-75mm, : 0-87 mm.), base distinctly broader than base of 
pronotum. and from base* gradually becoming broader 
to broadest point, which is at about basal third, and thence 
rounded and nano wed to apex. Humeri broadly and 
very feebly gibbous. Each elytron with seven striae, 
which are feebly impressed on disk and moderately 
strongly impressed at side: strial punctures on basal 
half of disk deep, round to subquadrate, one-half as 
broad to as broad as intervals, and separated longitudinally 
by about one-half a diameter (fig. 21): towards apex 
these punctures become slightly finer, and towards sides 
distinctly coarser and denser. Intervals on disk flat and 
on sides feebly convex ; surface of each with a single 
sparse row of low. indistinct, setose tubercles, which are 
about as coarse or slightly coarser than facets of eyes. 
Scutellum flat, broadly oval with base truncate, and 
broader than long (0- J 4 mm. : 0-11 mm.). Prostemum with 
process between front coxa> slightly narrower than exposed 
part of a front coxa, and at apex distinctly broadened 
and feebly rounded ; anterior coxal cavities very narrowly 
open behind ; surface on middle and sides punctate like 
caudal sides of head, Hvpomera with punctures aa 
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coarse as those of prosternal sides, but separated by one- 
half of one to one or more diameters. Mesosternum with 
only extreme caudal part of disk elevated to level of 
metastemura ; surface of caudal process nearly smooth. 
Met asternal disk moderately convex ; median longitudinal 
line nearly complete, but only feebly impressed ; anterior 
middle thickly and very distinctly margined ; and surface 
with round, moderately deep punctures, slightly coarser 
to slightly finer than facets of eyes; surface between 
ooarse punctures with numerous extremely minute 
punotures; sides punctate like middle of hypomera. 
Abdomen without lateral sulci on first stemite. Surface 
of stemite punotate similarly to metastemal disk ; sides 
of first with punctures arranged in three transverse rows ; 
aides of four apical sternites with two more or less trans¬ 
verse rows of punctures; middle of second and third 
stemite with only one transverse row of punctures. Legs 
with middle coxae as dose as front coxae, and hind coxae 
nearly twice as wide apart. Front tibia (in female at 
any rate) no broader at apex than at middle. Tarsi 
4-segmented. 

Type. In the British Museum (Nat. Hist.). Borneo 
(Doherty). 

Paratype. Female with same data as above. 

Comparative Notes. This is unlike any other species 
known to me. Its setose dorsal and ventral surface, 
truncate anterior margin of pronotum, oblong-oval an¬ 
tennal olub, and extremely coarsely and densely punctate 
pronotum will serve to distinguish it from all other de¬ 
scribed species. 

Cerylon frontak, sp. n. (Fig. 22.) 

Male .—Length 19 mm.; breadth 0*71 mm. 

Body elongate, subparallel, moderately convex. Dorsal 
surface glabrous except for a few sparse, fine, short, erect, 
testaceous hairs on apical half of elytra ; ventral surface 
glabrous. Cuticle shining and moderately pale reddish 
brown. Head with a distinct, transverse, arcuate ridge 
extending between anterior margins of eyes; surface with 
round, shallow punctures, which are as coarse or slightly 
coarser than facets of eyes and are contiguous to sepa¬ 
rated by about one-half a diameter. Antenna with third 
segment distinctly narrower and slightly longer than second; 
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club broadly oval. Clypeus nearly vertical, i. e., on a plane 
whiah is at about right angles to front; anterior margin 
shallowly, arouately emarginate on middle; surface 
sparsely microscopically punctate. Pronotum across 
broadest point, which is at about middle, broader than 
long (0'65 mm . : 0-52 mm.), and base broader than apex 
(0*54 mm.: 0-40 mm.). Shape as shown in fig. 22. Middle of 
disk with round punctures, slightly deeper and scarcely 
noticeably finer than those of head and separated by 
one to two diameters ; sides punctate like head ; surfaoe 
between coarse punctures densely, microscopically punc¬ 
tate. Elytra slightly more than twice rr long as pronotum 


Fig. 22. 



Otrylon frontale, sp. n. 

Outline of pronotum. 

(1*18 mm.: 0*52 mm.), at base distinctly broader than base 
of pronotum, and from base becoming broader posteriorly 
to broadest point, which is at about basal third. Humeri 
not noticeably gibbous. Each elytron with seven feebly 
impressed, but strongly punctate, more or less parallel 
■trite, which extend from near base to near apex (the row 
of punctures usually found in Cerylon contiguous to inner 
margin of epipleura is never considered to be a strial row) 
inner side of apical half of fifth row with a row of dose, 
nearly equally ooarse punctures (if this is considered 
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to be a stri&l row, then apieal half of each elytron has 
tight and not seven rows of punctures). Strial punctures 
on basal half of disk deep, round, one-half to four-fifths 
as broad as intervals, and separated longitudinally, 
usually by one-half of one to one diameter; towards 
apex these punctures become distinctly finer and sparser, 
and towards sides coarser and denser. Intervals flat 
and with numerous extremely minute punctures. Sou- 
tellum flat, broadly oval with base truncate, and broader 
than long (0-082 mm. :0-055 mm.). Prosternum with process 
between coxae about as broad as exposed part of a front 
coxa, and at apex rounded and distinctly broadened ; 
anterior coxal cavities very narrowly open behind; 
surface on middle punctate like sides of pronotum ; 
sides distinctly more coarsely punctate. Hypomera 
finely, densely, rctioulately alutaoeous, and with a few 
fine, indistinct punctures. Mesosternum with only ex¬ 
treme caudal part of disk elevated to level of metasternum ; 
surface of middle caudal process of disk nearly smooth. 
Metasternal disk fiat; median longitudinal line oonfined 
to caudal seventh ; anterior middle narrowly produced 
forwards to meet process of mesosternum ; and surface 
with punotures like those of pronotal sides, but usually 
separated by two to four diameters; sides sculptured 
like sides of prosternum, but with coarse punctures often 
separated by as much as one diameter. Abdomen without 
lateral sulci on first, sternite. Middle of sternites punc¬ 
tate for the most part like pronotal disk ; sides of first 
two sternites much more coarsely punctate. Legs with 
middle coxae slightly closer than front coxae, and hind 
coxae two-and-a-half times as widely separated. Front 
tibia strongly and evenly broadened to apex, internal 
apical angle distinct and produced, external apical angle 
rounded, and on middle ventral side near apex with a 
narrow, low, longitudinal tubercle; front and middle 
tibiae with a narrower and shorter tooth on internal 
apical angle. Tarsi 4-segmented. 

Type. A male in the British Museum (Nat. Hist.). 
Borneo : W. Sarawak, Mt. Matang, i. 1914 ((?. E. Bryant). 

Comparative Notes. The frontal ridge on the head and 
the unusually shaped pronotum (fig. 22) will serve to 
distinguish it from all other described species. 
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Cerylon suiUa, sp. n. (Figs. 23-26.) 

Male .—Length 1-67 mm,; breadth 0-96 mm. 

Body broad, oblong-oval, moderately convex. Dorsal 
surface sparsely clothed with fine, erect, testaceous hairs, 
which are usually slightly longer than basal segment of 


Figs. 23-26. 



Gerylon euilla, sp. n. 

23. Antenna. 24. Anterior margin of olypeus. 26. Anterior view 
of front leg. 26. Left lateral view of male genitalia. 


antenna; ventral surface much more sparsely clothed with 
.finer hairs, which are usually not more than half as long 
aa those of dorsal surface. Cuticle strongly shining and 
moderately pale to moderately dark rufo-piceous. Head 
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with round or oval shallow punctures, which an sometimes 
twice as coarse as facets of eyes and are contiguous to 
separated by more than one diameter; surface between 
punctures scarcely visibly (mag. x75), alutaceous, and 
only with an occasional miorosoopic puncture. Antenna 
(fig. 28) with third segment narrower and nearly twice as 
long as second; club oblong-oval, not twice as long as 
broad. Clypeus with anterior margin (fig. 24) very 
broadly, deeply, and subtrunoately emarginate ; surface 
with a few punctures, which are finer than facets of eyes. 
Pronotum. across broadest point, which is at apical two- 
fifths or one-third, much broader than long (0-85 mm. : 
0-53 mm.),and base broader than apex(0-76mm.:0*45min.). 
Sides strongly, evenly rounded, but nearly straight before 
base and finely, completely margined; apex deeply 
emarginate (middle two-fifths of emargination being 
nearly truncate) and finely margined at sides; base 
very broadly, shallowly sinuate on each side and rounded 
in front of scutellum, not margined. Bisk with round, 
moderately shallow punctures, slightly coarser than those 
of head and separated by one to four diameters; sides 
with punotures very slightly coarser but much denser*; 
surface between punctures, smooth or only with an 
occasional microscopic puncture. Elytra twioe as long 
as pronotum (1-09 mm.: 0-53 mm.), at base slightly but 
distinctly broader than base of pronotum, and strongly 
broadened and rounded to broadest point which is at 
basal third. Humeri not distinctly gibbous. Each 
elytron with seven rows of stiial punotures, whioh are 
more or less parallel; first row diverging outwards near 
base so that it ends some distance lateral to sides of 
soutellum. Strial punctures on basal half of disk round, 
moderately shallow, three-fourths as coarse as those of 
pronotum, one-fourth to one-half as broad as intervals, 
and separated longitudinally by one to two diameters; 
at sides punotures are ooaraer and denser, and towards 
apex finer and sparser. Intervals flat, region between 
seventh and inner margin of epipleura distinctly convex; 
surface of intervals smooth, only with an occasional 
microscopic puncture. Scutellum flat, subovate, bro ader 
than long (1*09 nun. :0*055 mm.). Prostemum with process 
nearly twice as broad as exposed part of a front ooxa, 
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distinctly broadened behind, narrowly sinuate before 
caudal angles, which are produoed laterally, and with 
apex shallowly, arcuately emarginate for entire breadth ; 
anterior ooxal cavities closed behind; surface slightly 
more deeply and coarsely punctate than sides of pronotum. 
Hypomera with punctures often coarser than those of 
sides of prostemum, and seldom separated by more than 
half a diameter ; coarse punctures absent from a mode¬ 
rately wide lateral belt; surface of lateral belt, as well 
as that between coarse punctures, with punctures nearly 
as coarse as faoets of eyes, and seldom separated by more 
than one diameter. Mesosternum with only caudal part 
of disk elevated to level of metasternum, the apex of this 
part being broad and nearly truncate. Metastemal disk 
flat or nearly so ; median longitudinal line absent or 
soarcely noticeably impressed and confined to caudal two- 
fifths ; and disk only with an occasional microscopic 
puncture except near anterior margin, where there is a 
row of very close and coarse punctures ; sides of meta¬ 
sternum as ooarsely and densely punctate as hypomera. 
Abdomen without sulci on first sternite ; first sternite at 
sides punctate like sides of metasternum, on disk with 
coarse punctures sparser ; middle of sternites two to five, 
with punctures only half as coarse as those of first sternite 
and sparser. Legs with middle coxae slightly closer than 
front coxae; hind coxae not quite twice as far apart as 
middle coxae. Front tibiae evenly broadened towards apex, 
apioal half subparallel, and external apical angle rounded. 
Tarsi (fig. 25) 4-segmented. 

Female. —Externally similar to male. 

Type. In the British Museum (Nat. Hist.). Borneo : 
W. Sarawak, Mt. Matang, xii. 1913 ( O. E. Bryant). 

Paratypes. Six with same data as above, but two 
collected in i.-ii. 1914. 

Comparative Notes. From all Bornean species it may 
be distinguished as shown in the key given above. It is 
close to none of the species known to me from other 
regions. 


Ann. 6 Mag. N. Hist. Ser. 11. Vol. xi. 
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XVII .—Clodocera and Copepoda collected from East African 
Lakes by Miss C. K. Ricaido and Miss R. J. Owen. By 
J. P. Harding, PhD.. British Museum (Natural 
History). 

The following paper is an account of the Cladocera and 
Copepoda collected from certain lakes in Northern 
Rhodesia and Tanganyika Territory. 

The collection consisted of twenty-nine tubes of plankton 
samples from Lake Young (Shiwa Ngandu), Lake Chila, 
Lake Rukwa, and Lake Tanganyika. From this material 
thirteen species of Cladocera and fifteen species of Copepod 
were separated. There were four new species, all from 
Lake Young, one new (Uadooeran, and three new Copepoda. 

I wish to express m v thanks to Miss Ricardo for allowing 
me to searoh through this valuable plankton. 

List ok Speojes. 

The letters, Y. C, R, and T stand for the four lakes 
Young, Chila, Rukwa, and Tanganyika respectively. 

Cladocera. 

Diaphanosoma owenat , sp. n., Y. 

Daphnia ( Hyalodaphnia) barbata, R. 
iSimocephalus sp.. Y. 

Oeriodaphnia rorrmta, Y, R. 

Moina dulna, R. 

Maciothrix chevreuxi, Y. 
llyocryptm spinifer, Y. 

Bosmina longirostris, Y. 

Bosminopsis deitersi, Y, 0. 

Alona sp., Y. 

AhneUa exiym, Y. 

- punctata, R. 

Chydorus of. eurynotvs, Y. 

Copepoda. 

Paradiaptomus (Lovenula) africanus, R. 

Diaptomus ( Tropodiapiomus) krtepelini, R, 

- simplex, T. 

-( Thermodiaptomus) ricardoee, sp, n., Y. 
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Macrocydops albidus var. oligolasim , Y. 

Tropocydops prasinus var. teneUvs, Y, C. 

Eucyclops parvicornis , sp. n., Y. 

—• spalkarum , sp. n., Y. 

- euacanthus, Y. 

- gibsoni, Y. 

Ectocyelops compactm , Y. 

Microcy clops attenuatus , T. 

Mesocyclops leuckarti , R. 

—— neglectus , Y. 

Ergasiloidcs cf. brmmanm, T. 


Description and Distribution of Species. 

Diaphanosoma owenee, sp. n. 

Types in British Museum (Natural History). 

Female . -(Figs. 1-4), length 650-750 ft. 

The Acad of most of the specimens was rather distorted 
by preservation, but the normal shape is believed to be 
that shown in fig. 1. Eye comparatively large; its 
diameter about two-thirds the width of the head in the 
eye region. Second antenna reaching nearly or quite to 
the hind margin of the shell. Shell (figs. I, 3, 4) : ventral 
edge incurved, with a broad hyaline margin, the anterior 
part of which is naked, while the posterior inourved part 
has about seven backwardly directed feathered seta*. 
Post-ventral margin of shell with about ten hyaline teeth 
starting from the point of inflection. These teeth are 
curved backwards slightly, and between each of them is 
one (sometimes more) minute spinule, and one extremely 
fine naked hair. These hairs are 20-30 ft long, and are 
continued along the hind edge of the shell beyond the 
last of the teeth at intervals of about 15ft. Minute 
setules and spinules about 2 ft long are found in a row 
along the inside of the hyaline margin and also on its 
extreme edge (fig. 4) ; these latter are similar to the 
minute spinules between the teeth. Tail of usual form. 
Minute hairs are present in groups along the side (fig. 2). 

Locality .—Lake Young. Samples of plankton were 
.taken from Lake Young in August and November 1936, 
and January and February 1937. D. owenm was present 
in large numbers in all four months. Females with 
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embryos were present only in the November samples. 
Adults with eggs were also present in February. 

Affinities. — D. own# is very similar to D. exdsurn, Sara. 
It differs from the latter most conspicuously in the 
presence of the fine hairs on the posterior edge of the 
shell. The shape of the head is also rather different, 
and the adult size is a little smaller. The fine hairs on the 
sides of the tail run in a direction at right angles to the 
axis of the tail, and not parallel with it as they do in 


Fig*. 1-4. 



Diaphonoeoma otoanm. 

1. Adult female. 2. Tail. S. Post-ventral part of left ihell. 
4. Posterior margin of ehell. 


D. exciaum var. stingeUni Jenkin (in Ann. & Mag. Nat 
Hist, ser. 10, xiii. pp. 137-100 & 281-308,1034). Hansen's 
description (in Ergebn. Plankton-Exped. d. Humbolt- 
Stiftung, iii. G.d. 1-68, 1800) of D. fluviotik agrees quite 
closely with this species, it has the inflected ventral 
margin of the shell, and the posterior part of the s hel l 
lms very fine hairs ; but there appear to be no teeth on 
the post-ventral curve, and the eye of D. fluviotik is 
small. The arrangement of the feathered setae, the teeth, 
spinules, and fine hairs is very similar to that of D. per- 
omotum Brehm (in Arch. Hydrobiol. Suppl. Band xi 
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pp. 631-770,1933). The ventral margin of D. perarmatum 
is not incurved, however. 

Daphnia ( Hyalodaphnia) barbata (Weltner). 

This species which is known from East and South Africa 
was abundant in all plankton samples from Lake Rukwa, 
and also in the stomachs of the fish Synodrmtis. Daday 
(‘ Zoological Stuttgart, xxiii. Heft. lix. pp. 106-168, 1910) 
also found it plentiful in this lake. Jenkin (loc. cit. 
1934) draws attention to the differences between Welter’s 
(“ Die Oladoeera Ostafrikas,” in ‘ Deutsch Ost-Afrika,* 
iv. (9) pp. 1-12, 1897) and Daday’s (1910) figures of the 
tail. Most of the specimens in the present collection 
agree with Weltner’s drawing in having the dorsal edge 
of the tail almost straight, but there are a few sjwcimens 
with a distinct indentation near the anus as figured by 
Daday. The comb and “ ciliation " of the claws are as 
described by Miss Jenkin. 


Simoccphalus sp. 

One badly damaged specimen of this genus was present 
in a sample from Lake Young collected by plankton 
dredge working among water-lilies. 

Ceriodaphnia eornata Sars. 

Syn. Ceriodaphnia rigaudi Richard. 

Daday (inTermds. Fiizetek. xxi. Anhangsheft, pp. 24-68, 
1898) was the first to suggest that C. comuia Sars and 
C. rigaudi Richard are synonymous. There have been 
differences of opinion on the point ever since. The 
literature on this question is reviewed by Brehm (loc. cit.) 
and Jenkin (loc. cit.). Jenkin came to the conclusion that 
comuia and rigaudi were distinct species and maintained 
that there are homed varieties of both species. She 
suggested that much of the controversy was due to workers 
overlooking a number of characters which she enumerates. 
C. comuia “ has sharply pointed fornices, a tapering tail 
with eight spines, and longer antennules with their seta 
inserted near the middle of their length ”; and C. rigaudi 
has “ The smooth fornix, the straight untapered tail with 
only six, or at most seven anal spines, the longer rostrum* 
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and shorter antennules with their seta nearer the ex¬ 
tremity/' 

The present collection consisted of six specimens from 
Lake Young and one from Lake Rukwa. The specimen 
from Lake Rukwa had no horn, and had a. bifid car&paee 
point, characters usually associated with cornuta ; but it 
agreed with Jenkin’s diagnosis of rigaudi. All the speci¬ 
mens from Lake Young agreed with rigaudi in having the 
seta of the antennule near the middle, and in having only 
five or six anal spines on the tail. Only one of these 
specimens, however, had a smooth fornix, all the others 
having a distinct point on it, though this was often very 
small. Further, in two of them the tail was 1 apering as 
it should not have been for rigaudi. 

Although there were only seven specimens, and none 
of them agreed in all respects with 0. cornuta s. str., 
they showed such a gradation of relevant characters that 
I feel that the species cannot at present be separated. 
Fischer-Piette (in Proc. Linn. Soc. Lend. 150th sess. 
pp. 208 275, 1938) demonstrated that in some localities 
species of Patella may live together, but remain quite 
distinct; and yet in other localities the same species are 
completely intergraded. Such facts very clearly demon¬ 
strate the arbitrary nature of the limits that are set to 
species. 

The carapace of none of the present specimens of 
(7. cornuta was hairy. 

Distribution .—East and South Africa, Palestine, India, 
East Indies, Australia. Japan, Brazil. 

Moim. dubia Guerne & Richard. 

A number of specimens of this variable species were 
collected from Lake Rukwa. Length about 720 /a. 
Semi-erect, Ratio of tail-length to head-length 0*72. 
Tail with about seven feathered setae and short hairs in 
rows which run more or less parallel to the edge. 

Distribution. —Australia, Java, Germany, and Africa, 
Widely distributed in Africa. 

Macrothnx chevrenxi Guerne & Richard. 

Only one specimen of this species was found, this was 
mm Lake Young. The setae on the shell were rather 
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longer than those figured by (hierne & Richard (in M6m. 
b’oc. Zool. Fr. v. pp. 52(1-538, 1892). The serrations 
on the ventral edge of the shell were in groups of three, 
and exactly as figured for the East African form of 
M. c/ievreuxi byRiihe (Deutsche Slid-Polar. Exped. xvi. 
Zool. (8) pp. 4-86. 1914). 

Distribution.- - S. America and E. and S. Africa. 

Ilyocri/plm spinifer Herrick. 

Syn. /. halyi Brady ; L. longiremu h Barn. 

Only one npecimen of this species was found. This 
was in a sample from Lake Young. 

Distribution.—N. and S. America, East Africa, India, 
Ceylon. East Indies, Australia. 

Bosmina fonyirastris (0. F. Muller). 

Most of the samples from Lake Young contained this 
species. Most of the s]>ecimens belonged to var. longi- 
rostris , s. str. Lilljeborg. 

Distribution Europe, E. and Africa, N. America, 
Japan. 

Bosminopsh iUitersi Richard. 

Syn. BotimintUa anieitsi Daday. 

A few specimens were found in a February sample from 
Lake Young ; and a few young females and males were 
found in Lake Chila. As there were only a few specimens, 
and these were immature and not in a very good state of 
preservation, 1 have not attempted to decide to which 
of the varieties that have been described these specimens 
belong. 

Distribution. —S. America. Louisiana, Poland, Russia, 
Japan, E. and Central Afr ica. 

Abna sp. 

Two specimens of Aland wen; found in L. Young which 
I have been unable with certainty to refer to a known 
species. In general appearance and shape of shell and 
tail they are very similar to A Iona quad)angiUaris (Muller). 
They are, however, only 0-5 mm. long, and the scale-like 
groups of setae on the sides of the tail are too well developed. 
Also the post-ventral corner of the lip plate is rounded. 
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AUmella eocigua (Lilljeborg). 

One specimen obtained among water-lilies in Lake 
Young. Length 310 p, Reticulation of shell rather 
more difficult to see than in most European specimens. 
Distribution.— Europe and N. America, 

Alonetta punctata Daday. 

Two females were found in Lake Rukwa (Daday also 
found it here in 1910). 

Distribution.— Ceylon, S. America. E. Africa. 


Chydorm of. curynotus Bars. 

Two imperfect specimens were found in Lake Young 
which belong to this group of Chydorus . 

Distribution. —S. America, E. Africa. 

Pdradiaptomus (Lovenula) africanus (Daday). 

This large species was present in large numbers in the 
plankton of Lake Rukwa. Daday (in Zoologica, Stutt¬ 
gart, xxiii. Heft. 59, pp. 106 -158, ioiO) found this species 
in several E. African lakes including Lake Rukwa. 
Lowndes (in Proc. Zool. Soc. Lond. 1930, pp. 161-179, 
1930) found it in plankton from Abyssinia, and gives an 
adequate description with figures as P. biramata , sp. n. 
Lowndes (in Journ. Linn. Soo. Lond., Zool. xl. pp. 1—32, 
1936) found further specimens in plankton from E. African 
lakes, and gives an even fuller description with further 
illustrations, this time as P. africanus with a note that 
P . biramata is a synonym. 

Distribution. East Africa and Abyssinia. 


Diaptomus (Tropodiaptomus) krsepelini Poppe & Mrizek. 

This was present in large numbers in plankton from 
Lake Rukwa, which is one of the lakes in which Daday 
(foe. cit.) found it. Lowndes (in Proc. Zool. Soc. Lond. 
r??’ PP' gives a good description with figures 

ol the specimens found in Abyssinia. 


Diaptomus ( Tropodiaptomus) simplex Bars. 

This species, which was described by Bars (in Proc. Zool. 
SoeJ*nd. p p . 31-77, IBM) from Lake Tanganyika was 
present m samples from the same lake. 
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Diaptomus ( Thermodiaptomue) ricardoae, sp. n. 

Types in British Museum (Natural History). 

Description of adult female (figs. 5-8). Length 1050- 
1250 p. 

Thorax more or less parallel-sided, from two and a half 
to three times as long as it is broad. Last two somites 
fused. Last somite expanded laterally into wing-like 


Figs. 5-12. 



Diaptomu« (Thermodiaptomue) rioardow. 

A. Adult female. 6. Leg 5, female. 7. Last thoracic somite, female 
from left. 8. Last thoracic somite and abdomen, female. 9. Leg 5, 
male, left. 10. Abdomen of male. 11. Prehensile antennule, 
male. 12. Leg 5, male. 


processes, of which the left is a little larger than the right. 
Each process ends in a small spine. Rostrum well 
developed. Abdomen of two somites and a little inolined 
to the lelt. Both somites of about equal length. Genital 
somite about as long as it is broad, and with a small 
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spine op each side. Fureal rami fairly symmetrical, 
with fine hairs on the inside margin, and a fan of stiff 
feathered setae. Antmmdes of twenty-five segments and 
reaching to the fureal rami. First leg with one outer 
spine on exopod 3. Fifth leg (fig. ti), inner ramus rather 
more than half the length of the first joint of the 
outer ramus, and ending with two minute spines, the? 
medial of which is very difficult to see. Claw of outer 
ramus rather straight, and with a conspicuous comb of 
setulas. Inner apical seta considerably shorter than the 
claw. 

Description of adult male (figs. 0-12), Length 950- 
1070 p. 

Thorax .—Greatest width in region of somite of leg 1. 
Sides not parallel. Last segment not laterally expanded, 
but produced backwards slightly, and ending on each side 
with a minute, but sharply pointed spine which is directed 
outwards (fig. 10). Abdomen (fig. 10) of five somites, 
of which the last two are very asymmetrical. The pen¬ 
ultimate segment has a backwardly projecting extension 
of its dorsal surface on the right which overlaps the anal 
segment. Anal segment bent sharply to the right. 
Fureal rami fairly symmetrical, but owing to the bending 
of the last abdominal somite are directed to the right. 
The fureal seta* are longer than in the female, and much 
more slender. Prehensile right antenna with a strong 
spine on segment J 3. The process of the antepenultimate 
sogment is as long m the penultimate segment (fig. 11). 
Fifth leys (tigs. 9 & 12). Right leg rather large and con¬ 
spicuous. Basal joint with the inner distal corner pro¬ 
duced as a blunt process on the posterior side. Near the 
tip of this process is a small curved needle-like spine 
dirocted outwards. Inner ramus absent, or perhaps 
represented by a small projection from the anterior surface 
of the second basal joint . End joint of outer ramus of 
right leg with well-developed lateral spine and a long 
curved terminal claw. There are minute teeth on the 
inner curves of both spine and claw ; but these are only 
visible under an oil immersion leus. and then only iat 
suitable mounting media. No other spines or seale-like 
projections are present on the right leg. Left leg. Both 
rami (fig. 9) imiarticulate. Outer ramus with inner edge 
in two convex serrated curves. Two short finger-like 
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processes at the tip, the outer one the more slender, 
and with a subterminal tuft of setules. 

Occurrence. —The dominant animal and only Diaptotmu 
in the plankton of Lake Young. 

Macrocyclopa albidut (J urine) var. oligolasius Keifer. 

The variety oligolaaius differs from Macrocyclopa 
dlbidua s. str. only in the complete absence of the distal 
seta on the median side of endopod 3 of leg 4. Kiefer’s 
types (in Zool. Anz. lxxvi. pp. 5-18, 1928) wore ftom 
S. Rhodesia; Sars (in Proc. Zool. Soc. Lond. 1909. 
pp. 31-77) had previously figured this form from L. Nyasa, 
and Harada (in Annot. zool. jap. xiii. pp. 149-108. 
1931) also records it from Formosa. It was present in 
plankton collected from Lake Young. 


Tropocyclopa prusinus Fische;, Schrauil 
var. teneUua Sara. 

Lowndes (in Proc. Zool. Soc. Lond. 1930, pp. 101-179) 
described a form of prasinua from Abyssinia which lacked 
the seta on the basis of leg 1 (a most unusual feature 
in the Cydopidae), and also had a spine formula 3.4.3.3 
instead of the usual formula for this species 3.4.4.3. 
Kiefer (Zool. Anz. lxxxvii. pp. 118 121, 1930 & Zeitsch. 
wiss. Zool. oxxxviii. pp. 487-514, 1931) considered that 
T. prasinus, as then understood, could be divided into at 
least four species. He, however, did not take into account 
the presence or absence of the seta on the basis of the 
first leg ; but based his classification on the spine formula, 
the size of the adult and proportionate measurements 
of leg 4 and its spine. Until we know in which forms 
the seta in question is lacking, Kiefer’s classification must 
remain provisional; and I agree with Lowndes (in Ann. & 
Mag. Nat. Hist. Ber. 10, x. pp, 45- 80, 1932) and (lumey 
(“ British Fresh Water Copepoda,” iii. Ray. Soc. Publ. 
1933), who prefer not to subdivide the species until we 
have more information. The specimens before me agree 
with Sara's description of Cyclops te.nellvs, and as Sue's 
types are in the British Museum I have been able to 
ascertain that they agree in the following details as well 
Length of adult female 380-390 p. No seta on hasp of 
first leg. Ratio of length of inner and outer spines of 
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endopod of fourth leg, 4.6:1. Last joint of this endopod 
three times as long as it is broad. Caudal rami a little 
longer than the anal segment. Inner corner seta and 
outer comer spine both about equal in length to the furca. 

Occurrence ,—Many specimens were collected from Lake 
Chila, which is near the type-locality, Lake Tanganyika. 
A few were also found in Lake Young. 

Eucyclopa parvicomia, sp. n. (Figs. 18-19.) 

Types in British Museum (Natural History). 

This and the following species are both very similar to 
E. agilia, but differ strikingly in the shortness of the 
first antenna. In E. agilia this usually reaches a little 
beyond the second thoracic somite. In neither of these 
species, however, does the antennule reach as far as the 
end of the oephalothorax. 

Description of adult female (fig. 13).—Length 1020- 
1060/t. Lengths of thorax, abdomen and furcal rami 
61 : 28 : 11. 

Body (fig. 13) similar in shape to that of E. agilia. 
Fifth thoracic somite with a tuft of bristles on the pointed 
posterior comers. Furcal rami (fig. 18) about four and a 
half times as long as they are broad and slightly divergent. 
Outer margin with a longitudinal row of spines which 
become smaller and more ventrally situated anteriorly. 
Lateral seta near the end and inserted on the dorsal 
surface. Outer comer spine stout, with conspicuous 
denticles on the outer side and well feathered on the 
inside. Inner oomer seta about equal in length to the 
outer corner spine and about two-thirds the length of the 
furcal rami. (In E. agilia the inner oomer seta is a little 
longer as a rule than the outer comer spine.) Dorsal 
seta naked and about as long as the inner comer seta. 
Inner terminal seta about five-thirds the length of the 
outer terminal seta. Antennule of twelve segments about 
half as long in proportion to the body as that of E. agilia , 
reaching as it does only to about two-thirds the distance 
to the end of the oephalothorax. The hyaline membrane 
is extremely finely toothed. The lengths of the segments 
of the antennule have the same proportions to one another 
as in E. agilia ; but each is very short in comparison with 
its length, and this partly accounts for the extreme 
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shortness of the whole antennule. Second antenna with 
the seta of segment 1 long enough for its last third to 
project beyond the tip of the appendage. Spine formula 
3.4.4.3. I can find no difference between the swimming 
legs of this species and those of E. agilia. In both speoies 
the outer spines are coarsely denticulate (figs. 17 & 19). 
Fifth leg and receptaculum as illustrated (fig. 15). 
Description of male .—Length 800-820 p. 


Figs. 13-19. 



Furcal rami (fig. 16) a little more than four times as 
long as broad, without lateral denticles, more or less 
parallel. Inner corner seta only a little longer than the 
outer corner spine. Outer comer spine feathered on both 
•idee. Inner terminal seta nearly twice as long as outer. 
Spine of sixth leg longer than the two set®, and reaching 
.well beyond the second abdominal somite (fig. 14).. The 
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aniennule of the male does not lend itself to accurate 
measurement; but by measuring the length of the piece 
between the two hinges in this species and in; English 
specimens of E. agilis it is found that the prehensile 
antenna of E. purvicomis is about 12 per cent, shorter 
in proportion to the body size than is that of E. agilis. 

Occurrence .—About ten adult females, four with egg- 
sacs and five males were found in Lake Young samples 
collected by plankton-dredge. 


Eucyclops sjtatharum, sp. n. (Pigs. 20-26.) 

Types in British Museum (Natural History). 

Like the preceding species this is very similar to E. agilis, 
and differs from the latter most strikingly in the shortness 
of the antennule of the female. It is also considerably 
smaller in size. 


Figs. 20-26. 



Bucyclop* EpcUharum, 

20. Adult female. 21. Furcal ramus, female. 22. Furoal ramus, male. 
26. L©g« 5 and 6, male. 24. Leg 5 and reoeptaoulum, female. 
26. Terminal apine, exopod leg 2. 26. Leg 4, endopod 3. 


Female (fig. 20).—Length 040-710 p. Lengths of thorax, 
abdomen and furoal rami about in the proportions 81 1 26: 
,18. Furcal rami (fig. 21) widest distally, a little over 
five times as long as the greatest width. Outer mar gins 
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with coarse denticles which are longest, distally. and 
become more ventrally situated anteriorly. Lateral seta 
dorsally situated. Outer comer spine almost smooth on 
the outer side, and feathered on the inner. Tnner corner 
seta distinctly shorter than the outer corner spine. Dorsal 
seta naked and longer than the inner comer seta. Outer 
terminal seta about half the length of the inner terminal 
seta. Antcnnule of twelve segments not reaching the 
hind edge of the cephalothorax. Spine formula 3.4.4.3. 
Proportionate lengths of spines and setae and proportions 
of swimming legs identical, as far as 1 could determine, 
with those of E. agilis and E. parvicornis. The spines, 
however, particularly those of the exopod of leg 2 are very 
broad, with minutely serrated hyaline margins (fig. 25). 
Fifth leg and receptaculum seminis typical of the genus 
(fig. 24). 

Male. —Length 660 -690 p. Furcal rami (tig. 22) about 
four and a half times as long as broad, without marginal 
denticles. Spines and seta* of furcal rami similar to those 
of the female. Outer spines of swimming legs spatulate 
as in the female. Log 6 with long inner spine projecting 
well beyond the second abdominal somite (fig. 23). 

Remark*.- This species is very similar to K. parvicornis 
just, described, and like it differs from E. agilis most 
strikingly in the much greater shortness of the first 
antenna of the female. It is. however, easily distinguished 
from E. parvicornis by its considerably smaller size, by 
the comparative shortness of the inner corner seta, and 
by the smoothness of the outer edge of the outer corner 
spine of the furcal rami, and also by the broad, very finely 
serrated outer spines on the swimming feet. It is from 
this latter character that the specific name here proposed 
is derived (L. spatha a spatula) (compare figs. 19 & 25). 

Occurrence .—Several specimens of both sexes were 
collected by plankton net or dredge from Lake Young. 
In two cases E. apatharum and E. parvicornis were found 
together in the same sample. 

Kucydops euacanthus (Sars). (Figs. 27-33.) 

Sars’s (In Proc. Zool. Soc. Lond. pp. 31-77, 1909) 
description of the female of this species has been sup¬ 
plemented by Kiefer (Faune Colon, fran$. i. (6) pp. 535- 
jS70, 1927, & in Zool. Anz. Ixxvi. pp. 5-18, 1928). The 
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reoeptaoulum seminis is now figured for the first time 
(fig. 32). It is typical of the genus Eucyclope. 

Description of adult male .—Apart from details of the 
genital armature and the sixth leg (Kiefer, 1927 Sc 1928) 
the male of this species has not previously been described, 
and as it shows an interesting resemblance to the immature 
female in the armature of its furca I am adding a brief 
description here. Length about 700 p, i. e. y a little leBS 
than that of the female. 


Figs. 27-33. 




Eucydops euacanthus (Sato). 

27. Furoal ramus, adult female. 28. Fur cal ramus, immature female. 
29. Furoal ramus, male. 30. Legs $ and 6, male. 31. Pre¬ 
hensile antennule, male. 32. Leg 5 and reoeptaoulum, female. 
38, tirgaeiloides of. brevimanu* Sara. 

Prehensile antennule similar to that of E, agilis (fig. 31). 
Furcal ram (fig. 29) more or less parallel, -without the 
lateral dentioles found on the female except for a few 
spinules near the lateral seta. Outer oomer spine smooth 
and, unlike that of the female, does not stand out. Outer 
terminal seta very broad and naked for rather more 
than half its length, and then where the feathering begins 
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it becomes suddenly narrow. The same condition is 
found in the female, though Sara does not mention it. 
Legs 1 to 4 as in the female including the broad lanceolate 
form of the terminal spines of both rami of the fourth 
leg. Leg 5 like that of the female with short inner spine 
which is very like a seta, and two slender setae. Leg 6 
with strong inner spine and two setae, the inner of which 
is short with a terminal tuft of long setules (fig. 30). 

There were several immature females in the last cope- 
podid stage. The furcal rami of these (fig. 28) were like 
those of the male just described and had not yet developed 
the lateral denticles of the adult female, the outer corner 
spine was also less erect than in the adult female, and more 
like that of the male. One specimen was about to undergo 
the final moult to the adult form, and the lateral denticles 
were visible under the smooth cuticle of the furcal ramus. 
This observation substantiates the identification of these 
immature females and the adult males with this species. 
In this connection it iB interesting to note that although 
both male and female have the unusual broadening 
of the basal part of the outer terminal seta (figs. 27 & 29) 
the immature females have a normal slender seta (fig. 28). 

Occurrence .—Several specimens of both sexes were found 
in Lake Young. The species is known from E. and W. 
Africa. 


Eucyclops gibsoni (Brady). 

This well known African speoies was found in one of the 
samples from Lake Young. 

Distribution. —E.. W. and S. Africa and Palestine. 

Edocyclops compactus (Sara). 

This species was described by Sara (Proc. Zool. Soc. 
Lond. 1909, pp. 31-37) from Lake Tanganyika. Two 
specimens were found in Lake Young. Neither of them 
carried egg-sacs (24. viii. 36). 

Microcyclops attenuatm (Pars). 

One female was found in Lake Tanganyika, whioh ia 
the type-locality (Sars, loc. cit.). 

Aim. A Mag. N. Hist. Ser. 11. Vol. ix. 14 
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Mesocyclops leueharti (Claus). 

This cosmopolitan species was found in the plankton 
of Lake Rukwa. Kiefer (in Zool. Anz. xo. pp. 86-92,1930) 
gives a key to several subspecies of M. leuckarti ; but as 
the present specimens were all immature (28. ix. 1936) it 
was unfortunately impossible to use this key. 

Mesocyclops neglectm (Sars). 

It is a matter of opinion whether M. neglectm is given 
specific rank or whether it is regarded as a variety of 
M. hyalinm. Gurney (“ British Fresh Water Copepoda ” 
iii. Ray Soc. Publ. 1933) shows that in M. hyalinm there 
is “ considerable variation in all the characters which are 
regarded as specific.” Lowndes (Joum. Linn. Soc. Lond., 
Zool. xl. pp. 1-32, 1936) considers that the separation 
of neglectue and other forms of this group is of no eoological 
importance. Kiefer (in Arch. Hydrobiol. Stuttgart, xxxii. 
pp. 470-486, 1937) has reviewed his subgenus Thermo- 
cyclops and of the several speoies there dealt with as 
distinct it is to the description of M. neglectm that the 
present specimens agree. Over fifty specimens were 
examined, and in the relative lengths of the furoal rami 
and their setae, in the shape and armature of the uniting 
lamella of the fourth pair of legs, in the relative lengths 
of the spines of the endopod of the fourth leg, and in the 
shape of the reoeptaculum they agreed with M. neglectm 
and with no other form. It is therefore convenient to 
give neglectm specific rank in the present case. 

Occurrence. —Found in nearly all the tow-net samples 
of plankton from Lake Young ; but not in most of the 
samples from this lake collected with a plankton dredge. 
M. neglectm has been found in E. and S. Africa. 

Ergosiloides of. brevimanm Sars. 

Sars (loc. cit.) described from immature free-swimming 
stages, three new species of parasitic Cope pod from Lake 
Tanganyika and Lake Nyasa. He established the new 
genus Ergasilordes for them, and described them as having 
only two abdominal somites in the female and three in 
the male. Gumey (in Proo. Zool. Soo. Lond. 1928, 
pp. 317-332) found several specimens from Tanganyika 



101 


and Copepoda from East Africa. 

which he was able to refer with certainty to two of Sara’s 
species, E. megacheir and E. macrodaclylus, although these 
specimens had in all oases an additional abdominal somite. 
Sara’s third species E. brevimanus , was distinguished from 
the other two by the robust shape of the prehensile 
second antenna, and by the bifurcation of the inner 
furcal seta, among other characters. Gurney suggested 
that E. brevimanus is a more immature stage of the life- 
history of E. megacheir, and pointed out that the possession 
of a forked furcal seta is a characteristic of the early stages 
of the Ergasilidse. However, the single specimen col¬ 
lected from Lake Tanganyika by Miss Ricardo and Miss 
Owen, which is more like brevimanus than either of the 
other two, is considerably larger (920 p) than Sara’s 
E. megacheir (620 p) or even than the specimen of Gurney’s, 
which he describes as being strikingly larger than the 
othere (830 p). It therefore can hardly be considered an 
immature form of this species, although it has the forked 
furcal seta. This large specimen may well belong to a 
new species ; but until we know something of the adult 
forms of Ergasiloides it is best to refrain from describing 
more species. It may be a later stago in the development 
of E. brevimanus. It agrees with Sars’s description and 
figures of this species in the following details : the pre¬ 
hensile antenna has the same general shape (fig. 33), 
and is much stouter than that, of either of the other two 
species; the dorsal face of the head is not sculptured 
in the way described for the other two species, the furcal 
seta is bifurcated, and except for the exopod of the fourth 
leg the swimming legs have the same number of points. 
It differs, however, in the much larger size, in the much 
greater development of the second antenna, in the presence 
of three abdominal somites in the female, in the presence 
of six instead of five segments to the antennule, in the 
further development of the swimming legs (both the 
rami of all the swimming legs have two segments), and 
in the more rectangular shape of the head. All these 
differences are consistent with the idea that it is a later 
stage in the development of E. brevimanus. 


14 * 
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XVIII. Hymenoptera Aculeata captured in Southern Skune, 
Sweden, in 1938. By J. F. Pbkkins, B.Sc., Department 
of Entomology, British Museum (Natural History). 

The following list of Aculeate Hymenoptora is based on 
the material collected in Southern Skane by my wife and 
myself during our visit in 1938. The primary object of 
this trip was to collect Parasitic Hymenoptera and, in 
particular, Iohneumonidsc, and to determine as much as 
possible of the material of this family from the C. G. 
Thomson collection in Lund. In consequence, much of 
our collecting was done by sweeping, not a satisfactory 
method of collecting Aculeata, other than the Bethylidse 
and Dryinidao, which are not included in this list. It is 
hoped that a separate list of these two families may later 
be published by Dr. O. W. Richards. However, such 
species as came our way were taken, and as the Parasitica 
were not in great evidence in the spring, more attention 
was paid to the spring bees than to the species appearing 
later in the season. 

The list contains 189 species. Of these, I have been 
unable to find records from Sweden of the following nine 
species :— Collets floralis Eversm. (= montanus Mor.), 
Andrena apicata Sm., Halictm punctatissimus Soh„ H. 
tareatue Sch., H. viridi-seneus Bltithg., Sphecodes miniatus 
v. Hag. (t — gpjofrellus K. Th., partim.), S. fasciatua v. Hag. 
(t—geofrellus K. Th., partim.). Normdn opaca Alfken, 
Megachile versicolor Sm. 

The following 14 species have already been recorded 
from other parts of Sweden, but not from Sk&ne : — 
Colle.les cunicularia L., Andrena ruficrus Nyl., A. 
lapponica Zett., Halictns G-notatidus Nyl., Trachusa 
serratulee Panz., (Oemia) Acanthosmia montimga Mor. 
(—mitis Nyl. Th.), Dolichurus comiculus Spin., Cemonus 
unicolor ? var. rvgifer Dahlb., Diodontus dahlbomi Mor., 
Coelocrabro cetratus Shuck., Tachysphex lativalvis Th., 
T. acrobatus Kohl., Dolichovespula media Retz., and 
Odynerus crassicomis Panz. 

The material, except in the oases indicated in the list, 
has been named by my father, Dr. R. C. L. Perkins, 
F.R.S., and the notes on the species are also by him. 
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Certain of the species required comparison with longer 
series than my father had at his disposal, and Dr. 0. W. 
Richards kindly consented to examine these for me. 

More precise details about the localities in which we 
collected can be found by reference to ‘ Opuscula Eritomo- 
Iogica ’ (1039), pp. 120-123. 

The names of species occurring in Britain are those 
used by Dr. 0. W. Richards in his * Check List of British 
Species of Aculeate,’ published by the Royal Entomo¬ 
logical Society of London (1937), except in those species 
where more recent revision and examination of types 
has caused further alteration of nomenclature (e. g., in 
Vespidse and Eumenidae). 

* Not recorded by Thomson from Sk&ne. 

t Not recorded by Thomson from Sweden. 

Prosopldee. 

Prosopis communis Nyl., 1 $, Hoor district. 29. vi. 38 : 
2 cf, Kivik, 15 and 16. vii. 

IlylseuH confusa Nyl., 2 <$, 1 $, Hoor district, 26-28. vi. ; 
2<J, 0. Ring sjo, 7. vi. and 19. vi. ; 2<J, 1 9, LOderup, 
24-26. vii. ; 2 Skaralid, 1. vii. and 3. vii. ; 1 9, Dega- 
berga, 11. vii. ; 1 Kivik. 19. vii. H. bremcvrnis Nyl., 
1 cJ, HOOr district, 13. vi. ; 2$, LOderup, 24. vii. H. 
hyalinata Smith (=armiUatus Nyl.), 3 Degaberga, 
12-14. vii. 

Colletidee. 

CoUetes succincta L., 1 Genarp, 4. viii. C. fodiens 
Geoff, (—marginata Sm., Tli. nec Sm.). 1 <$, Kivik dis¬ 
trict, 18. vii. C. daviemna. Sm., 1 c?, LOderup, 22. vii. 
t C. fioralis Eversm. ( =montanus Mor.), 1 <£, Loderup, 
22. vii. * C. cunicularm L. . 5 <J, 8 9. Kranke sjo, 4. v. 


Andrenidse. 

Andrew hsemorrhoa F. (=albicans auctt.), 19 2$, 

Genarp, 27. iv.-14. v.; 3 <$, 1 ?, Yddinge sjo, 5. v. ; 

9<J, 0. Ring sjo, 30. iv.; 1 9, Kranke sjo, 4. v. A. ear - 
bonaria L., 2 9, Lbderup, 25 and 27. vii. A. tibialis K., 
4 <J, Genarp, 27. iv. and 2. v.; 7 0. Ring sjo, 30 iv.; 

4 <J, Kranke sjo, 4. v.; 4 9, Yddinge sjo, 24. iv.-22. v.; 
1 9- Fjellfota sjO, 12. v. A. morawitzi Th., 3<$, 1 9, 
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Genarp, 27. iv.-2. v.; 1 ?, Kranke sjO, 4. v. A. pectoral** 
(Perez) Schnied. (—vitrea Sm. Th., nec Sm.), 1 9 worn, 
Deg&lserga, 14. vii. A. cineraria L., 1 <J, Genarp, 2. v. ; 
2$, Dalby, 23. v. A. nigrosenea K., 3 3 , 0. Ring sj5, 
30. iv.; 4<J, Hddr district, 29. v.-2. vi. : 1 Esldv, 

17. v.; 5<J, Yddinge sjd, 22. v.; 2 3 , Dalby, 23. v.; 
1 <£, Dagstorp sjd, 28. v.; 1 $, Genarp, 14. v. A. bicolor 
F., 4 (J, 1 ?. Genarp, 27. iv.-2. v. : 5 3 . Kranke sjd, 4. v.; 
6 ?, Yddinge sjd, 10. iv.-5. v. ; 2 9, 0. Ring sjd, 30. iv. 
*A. ruficrua Nyl., 1 $. Esldv, 17. v. A. jacobi Perk, 
(=trimmerana auctt.), 8 2$, 0. Ring sjd, 30. iv.; 

1 $, Dalby, 13. v. ; 1 $, Genarp, 14. v. A. clarkella K., 
1 <J, 1 5, Yddingo sjd, 10. iv. ; 5 9. 0. Ring sjd, 30. iv.; 
1 9, Genarp, 2. v. ; 1 9, Fjellfota sjd, 12. v.; 1 9. Kranke 
sjd, 4. v. t A. apicuta Sm., 3 9, 0. Ring sjd, 30. iv.; 
1 9, Kranke sjd, 4. v. A. prwcox Scop, (—helvola L. Th., 
nec L.), Genarp, 0. Ring sjd, Kranke sjd, Dalby, Yddinge 
sjd, 26 (J, 47 9, 12. iv.-15. v. A. varians Rossi, 1 9> 
Yddinge Bjd, 3. v. A. helvola L., 8<J, Dalby, 11. v. and 
23. V.; l<f, Esldv, 17. V.; 1 Yddinge sjd, v. *A. 
lapponica Zett., 1 59 , Hddr district, 27. v.-17. vi. ; 

1 9, Fjellfota sjd, 12. v. A. fucata Sm., 2$, 2 9, Hddr 

district, 16. vi. and 22. vi. ; 1 9, Esldv, 17. v. ; 1 3 , 

Yddinge sjd, 22. v.; 1 9, Degaberga, 8. vii.; 1 9, Skaralid, 
3. vii. A. denticulate K. (—Uatcre.Ua K.), 1 large <J, var. 
with thorax above almost entirely black-haired, except the 
propodeum, Kivik, 15. vii. A. barbilabrieK. (*=#meeaChr.) 
9 3 > 4 9, Genarp, 27. iv.-14. v. ; 23 (one stylopised }), 

2 9, Kranke sjd, 4. v.; 1 3 , Degaberga, 12 . vii. A. 

wilkdla K. (= cotivexiuacula K. Th.), 1 <J, Degaberga, 
10. vii.; 1 3 (stylopised §), Hddr district. 17. v. A. lathyri 
Alfk. (-=xanthura K. Th., nec K.), 2 (J, 1 9, Hddr 
district, 27. v. and 1 . vi.; 1 (J, 3 9 , Esldv, 17. V.; 1 9, 
Dalby, 23. v. A. ovatula K. (=? albofasciata Th.), 1 3, 
Genarp, 14. v.; 1 3 , Kranke sjd, 4. v. A. aubopaca Nyl., 
5 3, 19, Hddr district, 3. vi.-28. vi.; 3 3 , Yddinge sjd, 
22 . V. ; 13 , Esldv, 17. V.; 19 , Degaberga, 10. vii. 

(several are stylopised ||). A. minutula K., 1 <J, 8 9, 0. 

J Vj*P* dohlii Curtis has been recorded from this species in Britain* 
Bri tain * 0 ** P®ririns has been recorded from this species in 

Britain^ 0 ** ****** Perkins has been recorded from this species in 
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Ring sjO, 30. iv.; 3 $, Genarp, 27. iv.- 2 . v.; 1 9, Kranke 
sjO, 4. v.; 1 $, Yddinge sjo, 5. v.; second generation, 
1 <3> Degaberga, 12 . vii. A. taraata Nyl. (=analia auctt.), 
1 cJ, Degaberga, 11 . vii. A. hattorfiuna F.. 1 <$, 1 $, 
Degaberga, 13 and 14. vii. 

Melitta (Giliaaa) hmnorrhoidalia F., 3J, Degaberga, 
10 - 12 . vii.; 1 Kivik. 16. vii. : 1 Genarp, 4. viii.; 
1 9, LOderup, 27. vii. The 9 is near var. nigra Friese. 
M. leporina Panz., 1 <$, Degaberga, 12 . vii. 

Dasypoda argentata Panz. ( —plumipes Nyl.). 1 <J, Kivik 
district, 19. vii. 

Haliclm rubicundva Chr., 4 $, Genarp, H06r district, 
Dalby, 2 . v.-16. vi. //. viUoavlus K. (—punctidatua K. Th.), 
1 9, Degaberga, 12 . vii. *11. 6-notatulna Nyl., 1 $, 0. 
Ring sjO, 30. iv. H. lativentris Seh. (probably=4 -nota- 
tulm Nyl. Th.), 1 9, Yddinge sjo, 5. v. II. cadeatus 
Scop. (= cylindricua F.), 2 9, 0. Ring sjO, 30. iv.; 2 $, 
HOOr district, 29. v. and 2 . vi. ; 1 9, Dalby, 13. v.; 

1 9, Yddinge sjo, 6. v. f H. punctatisaimua Sch., 2 9, 
Genarp, 27 and 28. iv.; 1 9, Yddinge sjo, 18. iv. fi/. 
taraatu8 Sch., 119, Genarp, 27 and 28. iv. and 14. v. ; 
1 cJ, 4. viii., may belong to these females. H. rufitaraia 
Zett. (= minutua K. Th., nec K. partim), 1 9, Yddinge sjO, 
22. v. H. perkinai Bliithg., 5 9, Genarp, 27. iv.-14. v., 
and 1 cj, 4. viii. ; 1 9, Kranke sjo, 4. v.; 1 Degaberga, 

12 . vii. H. morio F., 6 9, Genarp, 28. iv. and 2 . v., and 

1 4. viii. ; 1 <J, Degaberga, 9. vii.; 1 9, Kivik, 15. vii. 

H. leucopna K., 2 9, Genarp, 2 . v. ; 2 9, Degaberga, 12 
and 14. vii.; 19, LOderup, 22. vii. ; 1 $, Kivik, 15. vii. 
t H. viridi-asne.ua Bliithg., 1 9, Genarp, 28. iv. 

Dufourea halictula Nyl., 8 examples, Degaberga, lb- 

13. vii. 

Sphecode8 reticulatus Th., 1 9, HOdr district, 18. vi. 
S. peUuddtia Sm. {—pHifrons Th.), 2 Genarp, 4. viii.; 

1 9, 0. Ring sjb, 30. iv.; 1 9, LOderup, 23. vii., very 
worn specimen after hibernation, miniatua v. Hag, 
(» dimidiatvs v. Hag.) (l—geofretina K. Th. partim), 
2 (J, Genarp, 4. viii., and 3 9, 28. iv. and 2 . v.; 19, 
LOderup, 23. vii.; 1 9, Kranke sjo, 4. v. S. crassue Th. 
(=variegaiu 8 v. Hag.), 1 9, Genarp, 2 . v., and 1 9 (small' 
and rather doubtful), 29. iv. t<S. faeciatus v. Hag. 
(l—geofrdlua K. Th. partim), 1 9, O. Ring sjo, 30. iv. j 
Halictoidea inermia Nyl., 1 <$, Genarp, 4. viii. 



196 Mr. J. F. Perkins on Hymenoptera 

1 Panurgus banksianus K. (=ursinus auctt.), 4 (J, HOOr 
diatriot, 26. vi.; 1 <J, Degaberga, 9. vii.; 1 (J, Kivik, 

19. vii. P. calmratm Scop., 3<J, 1 $, Degaberga, 18. vii. 

Nomada goodcniana K. (—succincta Pz. Th.), 1 <J, 
Yddinge sj 6 , 6 . v.; 1 <J, Dalby, 23. v. ; 1 ?, Httttr diatriot, 
81. v. N. lathburiana K. (=rufiventru K. Th.), 1$, 
Genarp, 14. v. N. lineola Panz. (=subcomuta K. and 
comigera K.), 10 <J, Dalby, 13. v. ; 2 J, 4?, Genarp, 
27. iv.-14. v.; 1 $, HOOr district, 15. v. ; 1 <J, Yddinge 
sjO, v. All the $$ are of the form with the flagellum 
entirely pale, the apical joints not being at all in- 
fusoated, except one, the earliest caught specimen, 
from Genarp. The $$ with wholly pale flagellum 
are generally associated with Andrena tibialis in England, 
those with some joints infuscate with other species of 
the tibialis group. N. panzeri Lep. (—ruficornis auctt.), 
2 <J, 2 $, Dalby, 23. v. ; 10 $, 1 <J, Httttr district, 
29. v.-14.vi. ; 1 $, Skaralid, 3. vii. The from H60r 
district and the $ from Skaralid are very dark specimens 
and may be referable to glabellaTh., which Schmiedeknecht 
considered a variety of panzeri. N. kucophthalmu K. 
(=borealis auctt.), 2 ?, Yddinge sjO, 10 . iv. ; 1 Kranke 
sjO, 4. v., very bleached and with the ends of the wings 
much frayed or torn, appears to belong to this speeies, 
the $3 of which are frequently on the wing during the 
last week of February and first week of March here in 
Devon. N. ochrostoma K. (—hillana K.) (~punctiscuta 
Th.), 1 $, Sk&ralid, 3. vii.; 1 $, Rttst&nga, 5. vii. ; 1 ?, 
Kivik, 20 . vii. f N. opaca Alfken, 1 1 ?, HOOr district, 

9. vi. Will not do for Thomson’s viUosa as defined by 
StOckhert. N. ruficornis L. (=bifida Th.), 6 <$, 0. Ring 
sjO, 30. iv.; 2 <J, Dalby, 13. v. ; 1 <J, Fjellfota sjO, 12. v.; 
6 ?, HOOr district, 27. v.- 8 . vi.; 2 ?, EslOv, 17. v. ; 1 <J, 
Yddinge sjd, v. N. fabriciam L., 1 1 $, Genarp, 

27. iv, and 2 . v. The $ has the flagellum with the basal 
joints only obscurely red beneath, instead of being widely 
red-banded, as is usual in British specimens. I have 
similar examples with dark antennse from Baden. N. 
flavoguttata K. (=minuta F. Th.), 10 10 ?, HOOr 

district, 29. v.- 22 . vi.; 1 0. Ring sjO, 30. iv., and 1 ?, 

7. vi.; 1 $, Degaberga, 10 . vii.; 1 <?, ROat&nga, 5 . vii.; 
1 <J, Dalby, 23. v. N. fuscicomis Nyl., 1 <J, Kivik, 18. vii., 
and 1 $, 19. vii. N. germanica Panz. ( —ferruginaia 
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•auctt.) ; one old 9, Degaberga, 8. vii. jV. rufipes F. 
(=* solidaginis auctt.), 1 9. Genarp, 4. viii. 

Eucera longicomis L., 4 1 9 , H66r district, 2. vi. and 

10. vi. ; 2 (J, Dagstorp sjO, 28. v. 

*Trachusa serratulee Panz., 1 Degaberga, 10. vii. 
Anthidium punctatum var. C. Th., 1 $. Degaberga, 
9. vii. 

Ghelostoma nigricomis Nyl., 3 9, Degaberga, 7-13. vii. 
C. campanularvm K., 1 Kivik, 16. vii. 

*(Osmia) Acanthosmia montivaga Mor. (== mitis Nyl. 
Th.), 1 (J, Degaberga, 13. vii. 

Osmia inermis Zett., 1H66r district, 31. v. O. 
angustula Zett. (—parietim Curt..), 1 <$, HoOr district, 
17. vi. O. ventralis Panz. ( -.lemana K.), 1 HOOr 
district, 14. vi. ; 1 EslOv, 17. v. (0. W. Richards det.). 
O. pilicomis Sm., 1 9, HOOr district, vi. 

Megachile lagopoda L., 1 LOderup, 27. vii. M. 
willughbiella K., 1 9, Kivik, 15. vii. f M. versicolor Pm., 
1 <J, Degaberga, 12. vii. ; 1 9. HOOr district, 16. vi. M. 
argentata F., 1 9, LOderup, 23. vii. (O. W. Richards det.). 

Coelioxys inermis K. (~ acuminata Nyl.), 1 (J, LOderup, 
24. vii. 

Bombus distinguendus Mor., 1 9. Dalby, 11. v. 

Sphegldse. 

Ammophila sabvlosa L., LOderup, 24. vii., a male and a 
female in cop. A. (Miscus) campestris Latr., 3<J, 2 9, 
LOderup, 22. vii. ; 1 9, Degaberga, 12. vii. 

Podalonia ( —Psammophila) viatica L. (—hirsuta Scop.), 
1 <J, very worn, Kivik district, 18. vii. P. affinis K. 
{—lutaria auctt.), 1 9, Kivik district. 12. vii. 

Ampulloldse. 

* Dolichurus comiculus Spin., 1 <$, Kivik, 15. vii. 

PemphredonldSB. 

Mimesa equcstris F., 7 Degaberga, 10-14. vii. ; 1 9, 
Kivik, 19. vii. M . shuckardi Wesm. var., 1 <J, Kivik, 
16. vii. (O. W. Richards det.). 

Psenulus ( Psen) atratus F., 1 9> HOOr district, 8. vi.; 
1 Degaberga, 13. vii. 
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Pemphredon lugubris F., 2$, HMr district, 28. v.; 
1 9, Sk&ralid, 8, vii. 

Cemonus ahuckardi Mor. ( =unicolor Latr. Th., neo Latr.), 
3<J, HWr district, 1. vi. and 16. vi.; 1$, Loderup, 

28. vii.; 1 ex, Degaberga, 12. vii. * C. unicolor 1 var. 
rugifer Dahlb., 1 <J, Degaberga, 12, vii. 

*Diodontus dahlbomi Mor., 1 2, Httttr district, 26. vi. 

Paaaaioecvs gracilis Curt, {—tenuis Mor.), 1 2, H06r 
district, 22. vi.: 1 9- Degaberga, 16. vii. ; 4 9, Kivik, 
16 and 16. vii. P. monilicornis Dahlb., 1 (J, 3 9, Kivik, 
16-19. vii. P. comiger Shuck., 1 9, Kivik, 16. vii. P. 
turionum Dahlb. Th. (= borealis Dahlb.), 1 HOftr 
district, 16. vi. 

Spilomena troglodytes v. d. Lind., 1 9, Kivik, 16. vii. 

Stigmus aolskyi Mor., 7 ex., Kivik, 16 and 16. vii. ; 
1 ex., Loderup, 27. vii. 

CrabronidsB. 

Olytochrysus chrysostomus Lep., 1 HOOr district, 
28. vi. 

Solenius continuvs F. {—vagus auctt.), 1 <J, Loderup, 
26. vii.; 1 9, HOOr district, 9. vi. 

Ceratocolus svbterraneus F., 6 (J, 2 9, Degaberga, 12- 
14. vii.; 1 1 9, Loderup, 22. vii. One pair was taken 

in cop. and one female with its prey, a Grambus. 

Crabro (— Thyreopus) cribrarius L., 2$, 4 9, Loderup, 
24-27. vii.; 1 <$, Degaberga, 13. vii. peltarius Schreb., 
1 cf, Degaberga, 11. vii. C. se.ulellatus Schev., 1 (J, Bing 
sjO, 24. vi. 

Blepharipus dimidiatus F. {—serripes Panz.), 1 <J, HOOr 
district, 28. vi.; 1 <$, ROstAnga, 6. vii.; 1 <J, Kivik, 

16. vii. B. confusus Schulz (—signatus Panz.), 1 9, Ring 
sjO, 27. vi. ; 1 9, ROst&nga, 6. vii. 

Acanthocrabro vagabundus Panz., 1 <£, Ring sjO, 24. vi. 

Hoplocrabro 4-maculatus F., 1 9, Kivik, 18. vii. 

Gcelocrabro leucostomoides Rioh. {—l&mostoma auctt.), 
1 cj, 1 9, HOOr district, 29. v. and 12. vi.; 1 9, Dagstorp 
sj6, 28. v. *C. cetratus Shuck., 1 <$, Dalby, 23. v.; 1 <J, 
HOOr district, 1. vi. C. pubescena Shuck., 1 <J, Loderup 
24. vii.; 1 ■<£, Dalby, 23. v. The latter is the var. inermia 
Th. 

Oroaaocerua palmipea L. (=palmarius Schreb.), 2<J, 
Genarp, 4. viii. C. tarsatus Schuck. ( —palmipea auctt ). 
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1 9. Dalby, 23. v. (var. with the basal areas of the pro- 
podeum nearly as smooth as in anxius ); 1 9, Genarp, 
4. viii. C. weemseli v. d. Lind., 1 9> Genarp, 4. viii.; 
1 9, Loderup, 24. vii. ; 12 ex., 22. vii.; 1 ex., 27. vii. 

Lindenius albilabris F., 2 9, 1 $, and 13 other ex., 
Degaberga, 11-13. vii.; 1 ex., Kivik, 16. vii. 

CorynopuH coarctaius Scop. (—tibiale F.), 1 $, 3 9, Kivik 
district, 18. vii.; 1 $, HOOr district, 14. vi.; 1 $, Ring 
sjO, 7. vi. 

Rhopalum clavipes L., 1 $, ROst&nga, 6. vii. ; l $, 
Kivik, 16. vii.; 1 $, Loderup, 27. vii. 

ErUomognaihus brevis v. d. Lind.. 2 ex., Kivik 16. vii. ; 
1 ex., Degaberga, 12. vii. 

Oxybelldse. 

Oxybelus argentatus Curt, (—aculealue Th.), 1 9, Genarp, 
4. viii. ; 1 $, 1 9, Loderup, 22. vii.; 1 $, Degaberga, 

12. vii. O. serimtus Gerst., 1 $, Loderup, 22. vii. 

Nyssonldae. 

Qorytes mystaceus L., 3 $, 1 9- HOOr district, 31. v.- 
28. vi.; 1 (J, 6 9, Sk&ralid, 3. vii. 

Hoplisus 4 -faseiatm F., 1 $, Loderup, 27. vii. 

Harpactns tumidus Panz., 1 $, Loderup, vii. 

Nysson sjnnosus Forst., 15 ex., HOOr district, 29. v.- 
28. vi. ; 2 $, Skaralid, 1 and 3. vii. ; 1 $, Ring bj'O, 

12. vi. N. irUerruptus F. (=shuc,kardi Wesm. Th.), 1 9, 
Degaberga, 14. vii. N. dimidiatns Jur., 1 9, Degaberga, 

14. vii. 

Melllnids. 

Mellinus arvensis L., 3$, Loderup, 22. vii.; 10$, Genarp, 
4. viii. M. sdbvlosus F., 1 $, Genarp, 4. viii. 

Trypoxylonldss. 

Trypoxylon figulus L., 4 $, HOOr district, 8-28, vi.; 
1 9, Loderup, 22. vii. T. clavicerum Lep., 2 9, Kivik, 

15. vii. 

Phllanthldts. 

PhUanthm triangulv/m F., 1 $. 2 9. Kivik, 17 apd 
18. vii. 
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Cerceris rybyensia L. (—omatm F.), 2 <J, 1 9* Begaberga, 
11 and 12! vii.; 1?, Genarp. L viii. C. arenaria L., 
4(J, Begaberga, 8-13. vii. C. cunicvlaria Schr. ( -labiata 
f.), 1 (J, Begaberga, 12. vii. C. 5 -faeciatu Panz., 2 <J, 1 9. 
Begaberga, 12-14. vii. C. i-fasciata Panz. (—truncatula 
Th.), 1 <?, HOOr district, 21. vi.; 1 <J, Begaberga, 8. vii. 

Bembeeida. 

Bernbtx roatrata L., 2 (J, 2 9, Kivik, 17 and 18. vii. 

Larrida. 

Tachyaphex pompiliformia Panz. (—pectinipes Bliithg.), 
1 ?, very old with frayed wings, Loderup, 22. vii.; 1 <j, 
HOOr district, 18. vi.; 1 J, Ring sjO, 7. vi. (<J(J det. by 
O. W. Richards.) *T. lativalvia Th., 1 9, Begaberga, 
12. vii.; 1 9. Loderup, 24. vii.; 1 <J, 27. vii. *T. aero- 
batus Kohl., 1 Loderup, 23. vii. 

Astatlda. 

Aetata stigma Klug, 1 9. Kivik, 18. vii. ; 1 cJ, Loderup. 
22. vii. 


Pompillda. 

Pompilus plumbous F., 1 (J (very small), Loderup, 
24. vii.; 1 9, Kivik, 17. vii. P. \ trivialis Bahlb. (— gibbus 
F;), 1 9, Kivik, 20. vii. (possibly this specimen may be 
unguicvlaria Th.) P. campeatria group, 1 ex, Loderup, 
24. vii. P. apisava Sch., 2 9, Loderup, 24 and 27. vii.; 
2$, 19. Begaberga, 8-12. vii. ; 2$, Ring sjO, 24 and 
27. vi. P. oculeotva Th., 19. Loderup, 20. vii. P. 
cindellva v. d. Lind, 1 <J, Begaberga, 12. vii. 

Anopliva /vacua L. (»= viaticus auett.), 11 9> Yddinge 
sjO, 18. iv.; 1 9. Loderup, 26. vii.; 1 9, Genarp, 28. iv. 
A. nigerrimua Soop. (=niger F. Th.), 3 Sk&ralid, 3. vii.; 
1 <J, HOOr district, 9. vi.; 1 9 , Fjellfota sjO, 31. vii. 

Epiayron rufipea L., 3 <£, Loderup, 22-24. vii. 

Priocnemis perturbator Harr, (—/vacua auett.), 1 <$, 2 9, 
Balby, 13. v.; 1 <$, Yddinge sjO, v.; 1 9. HOOr district, 
31. v. ; 19 , Rbst&nga, 6. vii. 

Calicurgva hyalinatva F. (—/aaciateUua Spin. Th.), 1 <J, 
Ring b) 6, 27. vi. 

Deuteragmia hircana F., 1 9. Kivik, 20. vii. 
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CeropaUs maculata F., 1 $. Ring sjo, 19. vi.; 1 

Loderup, 27. vii. 

Mutlllld®. 

Smicromyrme rufipes F., 1 $, Loderup, 24. vii. 

Myrmosld®. 

Myrmoaa alra Panz. (= melanocephala F.), 2 Kivik, 
15 and 20. vii.: 1 Loderup, 20. vii.; 1 $, Degaberga, 
8. vii. 

Methoeid®. 

Methoca icfmeumonides Latr., 1 $, Loderup, 22. vii. 

TlphUd®. 

Tiphia femorata. ¥., 3 cJ, 10?, Loderup, 23-27. vii. ; 
5 ?, Genarp, 4. viii. 

Vespid®. 

*Dolichovespula media Retz., 1 9, Hoor district, 31. v. 
D. silvestris Scop, (—holsatica F. Th.), 2 9, Yddinge sjo, 
5. v. 

Paravespula vulgaris L., 1 9, HOOr district, 16. vi. ; 

1 9, ROst&nga, 30. vi. P. germanica F., 2 9, HOOr district, 

2 and 21. vi. P. rufa L., 1 9> HOOr district, 16. vi.; 

1 9, 28. vi. ; 1 9, Fjellfota sjO, 12. v. ; 19 , Yddinge 

sj6, 5. v. 

Eumenld®. 

Odynerue mwrarius L., 1 <$, HOOr district, 28. vi. *0. 
crassicomis Panz. var., 1 <$, Sk&ralid, 1. vii. O. bifasciatus 
Th. (1 —aUobrogus Sauss.), 1 Dagstorp sj6, 28. v. 
O. gracilis Br. (= elegans Wesm.), 1 <$, Ring sjo, 12. vi. 

Ancistrocerus antilope Panz., 1 9. HOOr district, 5. vi. 
A. parietinus L., 1 cj, HOOr distriot, 29. v.; 1 9, Kivik, 
16. vii. A, oviventris Wesm. (—pictus auctt., nee Curt.), 
1 <J, HOOr district, 16. vi. A. trifasciatus MM., 1 cJ, HOOr 
distriot, 21. vi.; 19. 26. vi.; 1 Dalby, 23. v. 

Euodynems 4-fasciatus F. (=tomentosm Th.), 1 <$, HOOr 
distriot, 16. vi. 

Hoplomerus spinipes L., 1 <J, Sk&ralid, 3. vii. 

Evmenes coarctata L., 1 9. Sk&ralid, 3. vii. E. pedwncn- 
latrus Panz. (^atricomis F. Th., net F.), 1<J, LOdcrup, 
27. vii.; 1 9. Sk&ralid, 3. vii. 
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Chrysidlda. 

Chryaia ignita L., one specimen, very small, HftOr 
district, 28. vi. C. auccincta L. var. bicolor Lep., 1 ex., 
Kivik, 16. vii. C. Scutellaria F., 2 ex., Lbderup, 23 and 
25. vii. 

Notozu8 conalrictua Fftrst., 16 ex., Degaberga, 8-12. vii.; 
1 ex„ Kivik, 19. vii. 

Hedychridium ardena Coq., 4 ex., Loderup, 22 and 
24. vii. 


Cleptldss. 

Gleptea nitidtdus F., 2 ex., Loderup, 22 and 24. vii. 


XIX.— The “ Pulex ” forma of Daphnia and their Separa¬ 
tion into Two Distinct Series, represented by D. pulex 
{De Geer) and D. obtusa Kurz. By D. J. Soottbfield, 
I.S.O., F.L.S., F.R.M.S. 

iNTEODtrCTlON. 

In most recent works dealing with the Cladocera many 
of the forms of Daphnia to which specific names were 
given during the second half of last century have been 
again united under either D. pulex or D. longispina. 
Even these two have been held by some writers not to 
he specifically distinct, although this is not a generally 
accepted opinion and may certainly be regarded as 
inoorrect. The change of view about the specific validity 
of the forms in question is due of oourse to the fact that 
most of the characters upon which the supposed spedes 
were based, such as shape of head, length and position of 
shell-spine, etc., have been found to be extremely variable 
and therefore unreliable. Nevertheless, this lumping > 
together of so many forms is far from satisfactory either 
from the purely systematic or the practical ecologioal 
point of view, especially as one cannot help feeling that 
some of the forms are at any rate much more closely 
related to one another than to oertain others, and that '■ 
reliable distinguishing morphological characters probably 
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do exist in spite of the failure hitherto to be certain about 
them. 

With regard to the many forms which have been 
reunited under D. pules *, there is indeed one which, more 
often than any of the others, has been considered as 
having some claim to independent specific rank or at any 
rate as being a good variety worthy of a distinctive name. 
This is D. obtusa Kurz. But there has been no general 
agreement as to the value of the characters by which it 
was supposed to be differentiated from D. pulex. It is 
true that four of these characters have been cited more 
frequently than any others, and thus give the nearest 
approach to an accepted definition of the form that has 
hitherto been made. These are (1) absence, or practical 
absence, of a shell-spine in the adult female ; (2) anten- 
nules of females situated on a distinct hump ; (3) post¬ 
abdomen of malo without a well-marked bay in the 
middle ; (4) abdominal processes of male only slightly or 
moderately developed. Now while these characters, 
when taken together, serve very well to distinguish the 
typical obtusa from the typical pulex, not one of them, 
with the possible exception of the apparently insignificant 
number two, can be relied upon to separate all forms of 
D. obtusa from all forms of D. pulex. It is not surprising, 
therefore, that the specific distinctness of D. obtusa should 
so far have been open to doubt. 

A New and Fundamental Distinction between 

D. PULEX AND D. OBTUSA.. 

A few years ago I noticed that some specimens of 
D. obtusa, recognised as such by the hump bearing the 
antennules and the practical absence of a shell-spine, 
possessed another structure which I had not seen referred 
to in any work dealing with the “ pulex ” forms of 
Daphnia, namely, a row of long plumose setae on the 
vmer lip of the ventral margin of the valves, slightly 
anterior to the middle of its length. This observation 
led to a re-examination of all available forms of Daphnia, 

* The peculiar American pelagic species D. retroeurva Forbes and 
D. brxvieept Bilge, although referred to by Woltereok (see Woltereok, 
R., 1032) ae the porapulex series of D. pulex, have not, for the purposes 
of this paper, been regarded as belonging to that species. They seem 
to require farther investigation before being admitted as forms of 
D. pulex. 
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with the result that the possession or non-possession of 
these setae has been found to be absolutely critical as 
between the obtuaa and all other forms commonly inoluded 
nowadays under the name of D. pukx. 

Similar setae are to be found, however, in the females 
of the following species of Daphnia:—magna Straus, 
carinata King, atkinaon Baird, thomaoni Sara, triquetm 
Sara, psittocea Baird * and barbata Weltner f. They also 

Fig. 1. 



Front view of D. obtwa, showing the long plumose *et* arising 
from near the middle of the inner iip, x 40. 


occur in Daphniopsis and Ceriodaphnia. In addition to 
D* pvlex , such seise do not occur in Daphnia lumhoUzi Sara 
nor in any of the Daphnia longispina~hycUiiMi-cucvMaUi 
forme. Neither do they occur in Moina, In Simocephaht* 
a row of longiah setae of a slightly different type extends 
practically the whole length of the inner lip oi the ventral 
margin. 


* See T. Wobki, 1932* 
t SeeJ. Ooiouyneke.Wolikttp 1935. 
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In the living animals as usually seen, i. e., viewed from 
the side, the set® in question are not very notioeable as 
they do not normally project beyond the valves, and even 
when some of them occasionally do so they are apt to be 
mistaken for set® belonging to the feet. If a front view 
can be obtained, and this can usually be done with a little 
patienoe, the two rows of set® are very evident and can 
be seen to approach one another so as to meet, or nearly 
so, in the middle of the ventral opening between the two 
valves of the shell, as shown in fig. 1. These set® can, 
however, be fairly easily seen from the side by focussing 
through the shell to the inner lip, especially with a rather 
high magnification and a strong illumination. Naturally 
they are still more easily seen in valves removed from the 
body by dissection, or which have been thrown off in 
moulting. The inner ventral margins of two such valves 
of females of D. pidex and D. obtusa respectively are 
shown in figs. 2 and 3. 

It will be seen that in D . pidex the inner lip is practically 
parallel to the outer lip for the whole of its length, and that 
there are only a few short delicate set® on its anterior 
part. Otherwise it is a plain ridge for about the first 
half of its length. The posterior half is armed with a 
series of rather stout serrated or shortly-feathered set®. 

In D. obtma , on the other hand, the inner lip is slightly 
bayed inwards away from the outer lip for a short distance 
near its centre and this is the part which gives rise to the 
row of long plumose set® already alluded to. Anterior 
to this bay the lip bears a continuous row of short delicate 
set® and posteriorly a series of set® similar to those in 
the corresponding position in D. pnlex . 

The long plumose set® appear to be feathered on one 
side only, at least all the barbules point in the same 
backward direction (fig. 4). The number of these set® is 
variable, but in the adult female there are usually about 
twenty, although there may be as few as ten. Such set® 
are present in all stages of development of the female of 
D. obtusa, including the neonata with seven to ten. but 
they do not occur at any stage in D. pulex . They also 
occur in the neonata and early stages of the male of 
D. obtuea, although later they become included in the 
fringe of set® which occurs along the whole of the anterior 
half of the inner lip in that sex of both types. They are 

Ann , <fc Mag . N * Hist Ser. 11, Vol. ix. 16 
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Figa. 2-6. 



Fig. 2._Ventral margin of moulted valve of D. pul**, Aowing toner 

Fig* 8.—Ventral margin°f 

^ with sliaht bay near middle and plumoee aete a™ "« 


Fig. 4,-SS‘on X irmer lip of valve of D. obma, with plumose set*; 
Fig 5 —Teoth on posterior ventral margin of D, obtuta. X8#0. 

»»». « »■ I***' »*“• 

W« hyaline lametta* 
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not present in the neonata and early stages of the malfT 
of D. pulex. It is therefore possible to distinguish 
D. obtusa from D. pulex by the presence or absence of 
these setae alone, in the female at any stage and in the 
male at the earlier stages. 

The presence of these long plumose setae suggests that 
they are of some special benefit of D. obtusa , possibly 
serving as a screen of prevent the entry of particles below 

Fig. 7. 



Side view of D. pulex (typioal outline), showing currents produced by 
the movement of the feet, x 26. 

a certain point on the ventral margin of the shell. This 
seems to be indicated by the currents which are produced 
in the water when the feet of the animal are beating 
normally. The difference in this respect between D. pulex 
and D. obtusa is shown diagrammatically in figs. 7 and 8. 

As typical D. obtusa is usually found in dirtier and more 
turbid water than typioal D. pulex and only rarely in 
company with it, it is certainly tempting to regard the 
presence of these seta as being, originally at any rate, 
directly correlated with the nature of the environment. 

15 * 
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They may, however, also be connected with a habit 
whioh typical D. obtuaa has of occasionally attaching itself 
by the ventral margin to the bottom and sides of the 
containing vessel, and therefore no doubt to aquatio 


Fig. 8. 



Side view of D. obtuta (typical outline), showing currents produced by 
the movement of the feet, x 25* 


vegetation. This action has been noted by Woltereok 
(see Woltereck, R., 1913, p. 479), and I have seen the same 
myself. 

Other Characters Aiding in the Distinction 
BETWEEN D. PULBX AND D. 0BTV8A. 

The character alluded to in the foregoing seotion is 
always associated with at least a number of other charac¬ 
ters, whioh, taken together, give a very distinctive picture 
to the obtuaa type of Daphnia as compared with the pttiex 
type. Concerning some of these characters the following 
remarks may be made. 

Situation of the Antennules of Female. —In D. obtuaa 
the antennules of the female are situated on a distinct 
rather short hump under the rostrum, whereas in D. pvlex 




209 


the “Pulex ” forms of Daphnia. 

they are merely on a slight longish swelling. The dis¬ 
tinction will best be seen by reference to figs. 9-10 and 
11-12. The difference at first sight does not appear to 
be of muoh significance, especially as there is some degree 
of variability in both oases, but actually in my experience 


Figs, o & 10. 



Rostral part of head of two forme of D. obtuaa, showing bump upon 
which the antennulee are situated. X 200* 

it is the most reliable of the four characters already 
referred to as being hitherto used to separate the two types. 
The difference applies to all forms of the two types, which 
is certainly not the case with the other three characters 
mentioned. 


Figs. 11 & 12. 



Rostral part of head of two forms of D. pulex, showing low swelling 
upon whioh the antennulea are situated. X 200* 


Number of Teeth on the Posterior Ventral Margin of the 
Valves ,—I have found that another almost constant 
distinction between the two types is that in the adult 
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femalesof D. obtum the number of teeth on the posterior 
ventral margin (outer lip) of the valves is usually less 
than 26, only rarely exceeding that number, whereas in 
D. pukx there are rarely, if ever, less than 26, usually 
many more, up to over 80. Moreover, in D. obtum the 
ventral margin may even be quite destitute of teeth 
except for a few near the shell-spine or its equivalent 
angle (see fig. 3), whereas in D. pulex the ventral margin 
is normally never without teeth. In the males and 
neonates of both types the difference in the numbers of 
teeth on the ventral margin is also distinctive, being in 
D. obtusa, male about 20, neonata 12-16, rarely up to 20, 
in D. pulex, male not less than about 26, usually 30-36 
or more, neonata 20 or more. 

Length of Teeth on the Posterior Ventral Margin .— 
There is a fairly constantdifferenoe also between the length 
of the teeth on the ventral margin in the two' types at least 
as regards the anterior and middle seotions of the series. 
In D. ohtwsx the teeth, when present, are usually quite 
short, only rarely being longer than half the length of the 
interspaces between them (see fig. 6). In D. pulex the 
teeth are usually almost as long as the interspaces and 
therefore nearly overlapping (see fig. 6). The neonatse of 
the two types, both male and female, show much the same 
relative difference in the sizes of these teeth. 

Number of Teeth on, the, Posterior Dorsal Margin of the 
Shell. —This is also a moderately reliable distinction 
between the two types. In D. obtum there are very few 
teeth, usually only 5-10 near the shell-spine, or its 
equivalent angle, rarely as many as 20 * ** . In D. pukx 
these teeth are usually more numerous, 20 to 50 or more, 
but in one variety at least there may be only a few near 
the shell-spine. In the males and neonates of both types 
the same general rule holds good, the numbers being in 
D, obtum, male none or a few only near tfye shell-spine, 
neonata none or rarely more than 5, in. D. pulex, male 
usually from 12 to 20 or more, neonata usually at least 
6, very rarely absent. 

* The number* given ere for e single row. There ere always two 

**w» of teeth on the dorsal margin of the shell, 
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Length of Shell-Spine. —The length of the shell-spine 
in all forms of Daphnia is a very variable character, 
depending largely upon age, season and conditions of 
existence. The absence or practical absence of this spine 
in the adult females of D. obtusa, considered by Kurz 
himself (see Kurz, W., 1874) and many other authors as 
a most important feature of the species, is not really a 
reliable character in all oases. Although it is fairly 
characteristic of the adult, and especially of the older 
females of the more typical forms, there are other forms 
of the obtusa type, recognized as such on other grounds 
(e. g., D. propinqua Sars, see Sara, G. O., 1895 & 1916*), 
in which the shell-spine is never absent or even so short 
as it may be in some pulex forms. Nevertheless the 
obtusa types are characterized by shorter shell-spines than 
the pulex types, and in none of the latter is this spine 
normally absent. Individual specimens may indeed 
be seen at times without a shell-spine, but these cases 
are to be explained as due to accident or sometimes 
perhaps as a post-ephippial condition. Speaking generally 
it may be said that while in the pulex forms the shell-spine 
is quite commonly at least about one-fifth of the valve- 
length, it only rarely reaches that length in the obtusa 
forms. Well-developed shell-spines are always present 
in the neonatee, young females, and the males of both 
types. 

Ephippium. —Judging from the comparatively few 
ephippia so far available, there is usually a slight difference 
in outline between the ephippia of the two types, at least 
in the more typical forms (see figs. 13 and 14). In D. 
obtusa the ephippium appears broader than in D. pulex, 
while its anterior margin is at a right angle or a little 
more to the dorsal margin, whereas in D. pulex it is usually 
at slightly less than a right angle. The polygonal cell- 
structure is also coarser in D. obtusa than in D. pulex, 

being about ggjj in. in diameter as compared with 3555 in. 

Flagellum on the. Antennule of the Adult Male. —In 
typical D. obtusa at least this is usually from three to 

* Specimens of a form from South Afrioa closely resembling tbet 
deaoriewd by Son were found to possets the plumose sots, on the inner 
Jip^of the valve*. 








213 


the “Pulex ” forms of Daphnia. 


four times the length of the longest olfactory set® (fig. 15). 
whereas in typical D. pulex it is usually only about two 
to three times that length (fig. 16). 

Fig. 16. 

Antennule of D. obtuaa , J. X 180. 


Fig. 10. 



Antennule of D. pulex, x 180. 


Dorsal Abdominal Processes of the Adult Male .—In the 
male of typical D. pulex one of the abdominal processes, 
corresponding to the second in the female *, is very muoh 
elongated (fig. 17), so that it projects well beyond the 
margin of the shell. The other processes are usually 
rudimentary or absent, the third and fourth, or the 
corresponding section of the abdomen, being hairless. In 
contrast to this the male of typical D. obtuaa. has the 
second process only moderately developed (fig. 18), 
rarely reaching to or beyond the shell, the others being 
rudimentary or absent, the third and fourth being hairy. 
There are varieties of D. pulex , however, in which the 
development of these processes is not the same as in the 
typical form, and one of these at least more resembles 
D. obtusa, while in another it is the first process whioh is 
moderately developed, the second being only rudimentary. 

Bay on the Dorsal Margin of the Post-Abdomen of the 
Adult Male. —A deep, almost angulatod bay is oharacter- 

* In counting the four prooeasea the anterior one is regarded as the 
first. When any are absent the position in the series of the one or 
more present oan be determined by reference to the slips of muscle 
along the margin of the abdomen. 
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Po<it*&bciomen of D. pubx, x 110. 

istic of the male of typical D. pukx (fig. 17), and a shallow 
bay of typical D. obtusa (fig. 18). There is, however, at 

Fig. 18. 



Fo»t*abdonum of D. obtusa, £. x 110. 
least one variety of D. pulex in which the bay is scarcely 
more marked than in D. obtusa. 

Front of Head of Male Neonata .—In addition to the 
differences already noted with regard to the neonate of 
the two types, the male neonate appear to be distinguish-' 
able in yet another way. In the comparatively sm all 
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number of male neonates seen, the front of the head in 
D. pulex was usually straight or even slightly oonoave 

Fig. 10. 



(fig. 19), where&B in D. obtvsa it was more or less eonvex 
<«g. 20). 

Fig. 20. 



Thb Possible Occurrence of Hybrids. 

It has already been mentioned incidentally that pulex 
■and obtusa forms are only rarely found living together. 
Out of many scores of collections I have only seen them 
together on five occasions. Nevertheless, the fact that 
they oan occur together opens up the possibility that 
hybrids may sometimes be produced in nature, as indeed 



216 


Mr. D. J. Soourfield on 


they have been artificially. Some years ago, Professor 
W. E. Agar sent me a few specimens resulting from a 
cross between a pulex $ and an obtusa <$, which he had 
successfully carried out. In the main the hybrids 
resembled the obtusa more than the pulex type, although 
in certain respects they were more like the latter, while 
some characters were definitely intermediate. This 
possibility of the production of hybrids obviously raises 
the question whether any of the forms of the two types 
found in nature can be the result of crossing. While it 
is impossible in the present state of our knowledge to say 
for certain that this is not the case, I do not think there 
is any evidence so far in favour of that view. In spite 
of the approximation of the more variable characters to 
one another in some cases, none of the forms I have seen 
have suggested that they were the result of crossing, for 
I have never had any difficulty in placing the specimens 
in one category or the other. 

Conclusion. 

From the foregoing account of the differences between 
the two types it seems clear that the obtusa forms constitute 
a group which at the very least is worthy of separate 
specific rank, thus leaving the remainder of the forms now 
very generally included under D. pulex as the sole repre¬ 
sentatives of that species. It is very probable, however, 
that we ate really dealing with more than two species. 
Both types include a considerable number of named and 
unnamed forms *, and although it has not been possible, 
with the unreliable characters hitherto employed, to be 
sure that any of these could be regarded as good 
species, evidence is now accumulating that some at least 
do possess small constant distinguishing morphological 
characters f. It is, of course largely a matter of con¬ 
venience how suoh forms are to be regarded, but their 
existence appears to justify the view that in D. pulex and 
D. obtusa we are concerned not merely with two speoies- 

* It is very difficult to say definitely which of the named " pulm ’* 
forme belong to each of the two types dealt with in this paper, but 
tibe following, quite or almost oertainly, belong to the obtuia typo t— 
D. obtuia Kurz. D. brevitpina Daday, D. omata Daday, D. alpina 
DadMy.D.jurinti Stingelin, D. propinqua Sara, and D. mortti Ishikawa. 

T It is hoped in a subsequent paper to give some examples of these. 
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and their indefinite varieties, but with two series of 
forms in various stages of evolution, which have developed 
along more or less parallel lines* from two originally 
strongly contrasted species. 


Summary of Differences between the “ pvlex ” 

AND “ OBTVSA ” TYPES OF DAPB SI A. 

Adult. Females. 


Long plumose setae on 
central part of inner 
lip of ventral margin. 

Inner lip of ventral 
margin. 


Antennulee. 

Number of teeth on 
the posterior ventral 
margin. 


Length of teeth on 
the posterior ventral 
margin. 


Number of teeth on 
the posterior dorsal 
margin (single row). 

Shell-spine . 


Ephippium 


D. pulex 
and its varieties. 

i —- A - 

Absent. 


A uniformly curved 
line practically par¬ 
allel with outer lip. 

On an elongated low 
swelling. 

Numerous, 25-80 or 
more, normally never 
absent. 


Usually rather long 
and nearly overlap¬ 
ping, t.about as 
tong as the inter¬ 
spaces. 

As a rule numerous, 20- 
50 or more, but in some 
varieties only a few 
near the shell-spine. 

Commonly about one- 
fifth valve-length, but 
very variable (more 
than one * third to 
leas than one twelfth 
valve - length) never 
absent as a normal 
feature. 

Anterior margin usu¬ 
ally at slightly less 
than a right-angle to 
baok. 

Polygonal structure 
fine, 1/3000 inch. 


D. obtu&a 
and its varieties. 

r—*- A -% 

Present. 10-20 or more 
in a single row. 

With a slight inward 
bay in central part, 
i. the part bearing 
the plumose sotfn. 

On a short prominent 
hump. 

As a rule less than 25, 
rarely up to 30, often 
entirely absent or with 
only a few near shell- 
spine. 

When present, usually 
quite short, only rarely 
exceeding half the 
length of the inter¬ 
spaces. 

As a rule only a few, 
say 5-10, near the 
shell-spine, rarely as 
many os 20. 

Usually very short, 
often absent, but in 
some forms reaching 
one-fifth valve-length. 


Anterior margin at a 
right-angle or a little 
more to back. 

Polygonal structure 
rather coarse, 1/2000 
inch. 


* For example, both have developed certain pelagic or semi-pelagic 
Ionise, 








On ike "Pulex ” forms of Daphnia. 


Neonate, Females. 


ng plumose setae on Absent, 
central part of inner 
lip of ventral margin. 

Number of teeth on 
the posterior ventral 20 or more, 
margin. 

jangth of teeth on About as long or longer 


the posterior ventral 
margin. 

umber of teeth on 
the posterior dorsal 
margin (single row). 


than the interspaces. 

Usually 5 or more, 
very rarely absent. 


Present. 7-10 in 
single row. 


12-13, rarely up to 20. 

Usually shorter than 
half the length of the 
interspaces. 

Usually absent or up 
to 5, rarely more. 


Flagellum on an ten - 
miles. 

Dorsal abdominal 
processes. 


Post-abdomen 


Number of teeth on 
the posterior ventral 
margin. 

Number of teeth on 
the posterior dorsal 
margin (singlo row). 


Adult- Males. 


Usually only 2 to 3 
times length of long¬ 
est olfactory sc tan. 

Typical D. pulex * has 
one (the second) very 
long, projecting well 
beyond the valves. 
The others usually 
rudimentary or ab¬ 
sent. The 3rd and 
4th not hairy. 

Typical D. pulex with 
a deep bay on the 
dorsal margin f. 

Not less than about 26, 
usually 30-35 or more. 

Usually from 12-20 or 
more. 



Neonate, Males. 


D. pulex. 


D. obtusa. 


I r i r 1 - - —— . > 

Usually straight or More or less convex, 
even slightly concave. 

Other differences, as in Neonate, females. 


* There are varieties of D. pulex in which the processes are not 
developed as in the more typical forms. 

t There is at least one variety with only a shallow bay. 
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XX.— New or little-known Tipulidaj ( Diptera ).—LXII< 
Neotropical Species. By Charles P. Alexander, 
Ph.D., F.R.E.S., Massachusetts State College, Amherst, 
Massachusetts, U.S A. 

All Bpeoies discussed at this time are from Peru, and 
belong to the vast genus Limonia Meigen. They were 
collected chiefly by Mr. Felix Woytkowski, almost all in 
the Department of Junin; a few other species were 
taken by Mr. Pedro Paprzycki, likewise in the Depart¬ 
ment of Junin, and by Mr. J. Adger Smyth, in the 
Department of Puno. I am very greatly indebted to 
these entomologists for their continued interest in saving 
these fragile flies. All types are preserved in my collection 
of the Tipulidas. 

Limonia ( Dicranomyia) smythiana, sp. n. 

General coloration obscure yellow, the mesonotum 
restrictedly darkened ; antennae with flagellar segments 
weakly bioolored; thoraoio pleura with a conspicuous 
dark brown longitudinal stripe, more diffuse behind; 
legs yellow, the. femora with a conspicuous brownish 
blade subterminal ring; wings brownish yellow, the veins 
behind Sc with numerous small brown dots to present 
a sparsely guttate appearanoe; m-cu more than three 
times its own length before the fork of M ; mate hypo- 
pygium with the rostral prolongation of the ventral 
dististyle bearing two separate spines. 
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Male. —Length about 10 mm. ; wing 14 5 mm. 

Rostrum brownish black; palpi black. Antennas 
With scape and pedicel black, the former sparsely pruinose; 
fla gellar segments weakly biooloured, the bases obscure 
yellow, the tips darkened ; flagellar segments long-oval; 
longest verticils a little longer than the segments. Head 
light brown, restrictedly darkened medially ; anterior 
vertex relatively wide, nearly three times the diameter 
of the scape. 

Pronotum yellow, narrowly darkened along ventral 
margins. Mesonotum obscure yellow to brownish yellow, 
the praBscutum with three scarcely indicated darker 
stripes ; scutal lobes weakly darkened ; lateral margins 
of mediotergite weakly infusoated. Pleura buffy, with 
a narrow but conspicuous dark brown stripe extending 
from the propleura aoross the anepisternum onto the 
pteropleurite and pleurotergite, paler and more diffuse 
behind; ventral stemopleurite more chestnut-brown. 
Halteres with stem pale brown, knob slightly more 
darkened. Legs with the coxae and trochanters obscure 
yellow ; femora yellow with a conspicuous brownish-black 
subterminal ring, the clear yellow tip a little narrower; 
tibise yellow, the tips very weakly darkened; tarsi 
obscure yellow, the terminal segments blackened. Wings 
(fig. 1) large and ample ; ground-colour brownish yellow, 
the prearoular field, cell Sc and the stigma clearer yellow ; 
all veins of wing behind Sc with scattered small brown 
spots to present a sparsely guttate appearance; costa 
unvariegated; veinB yellow, dark brown in the spotted 
areas. Venation: Sc of moderate length, 5c, ending 
a short distance beyond origin of Sc, Sc t long, only a 
little shorter than Rs ; basal section of R i+S arcuated, 
exceeding one-half Rs ; R t and the short free tip of Sc t 
in transverse alignment; cell 1st M t short-pentagonal, 
shorter than vein M % beyond it; m-cu an unusual 
distance before the fork of M , almost at mid-length of 
wing and more than three times its own length before 
the fork. 

Abdomen obscure yellow, narrowly darkened laterally, 
with conspicuous erect white set© ; hypopygium obscure 
yellow. Male hypopygium with the dorsal dististyle 
a short curved rod, the apex obtuse. Ventral dististyle 
of moderate size, with two subequal rostral spines from 
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short basal tubercles, the outer spine close to apex of 
prolongation, the separate inner spine lying more basad. 
Gonapophyses with the blade broad, the mesal-apioal 
lobe slender. 

Hab . Peru (Puno). 

Holotype , (J, Chucuito, Lake Titicaca, altitude 12,000 
feet, August 28, 1939 (J. Adger Smyth). 

I am very pleased to name this fly in honour of Mr, J. 
Adger Smyth, who collected several species of Tipulidee 
in the near vicinity of Lake Titicaca. The venation, 
especially of the medial and cubital fields, is approached 
only in the species next described among the now more 
than one thousand species in the vast genus Limonia. 
This great recession of m-cu is paralleled in the genus 
Orimarga Osten Sacken. The male hypopygium of this 
fly is quite normal for a member of the subgenus, showing 
no unusual features as might be expected from the nature 
of the venation. 

Limonia ( Dicranomyia) perretracta , sp. n. 

Most similar to smythiana ; general coloration grey, the 
prsescutum patterned with brown and black ; halteres 
elongate, black, the base of stem and apex of knob paler ; 
femora obscure yellow, with a narrow, but conspicuous 
black ring that is almost apical in position ; wings 
greyish subhyaline, heavily dotted with brown along the 
veins and in the cells ; inner end of cell 1st M 2 arcuated ; 
m-cu more than twice its length before the fork of M. 

Female .—Length about 10 mm. ; wing 14 mm. 

Rostrum dark brown, sparsely pruinose ; palpi black. 
Antennee black throughout; flagellar segments oval. 
Head brownish grey; anterior vertex relatively broad, 
about two and one-half times the greatest diameter of 
the scape. 

Pronotum dark brown, sparsely pruinose. Mesonotum 
grey, patterned with darker grey and brown ; prsescutum 
with the usual median stripe darker, especially on anterior 
half, its posterior third oonspiouously bordered by black ; 
a similar blackened sublateral line at suture, the usual 
lateral praescutal stripes poorly indicated; centres of 
scutal lobes darkened; soutellum light reddish yellow, 
darkened medially at base; postnotum light grey 
pruinose on cephalic half, blackened behind. Pleura grey, 
Ann . <fc Mag. N . Hist. Ser. 11. Vol. ix, 16 
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striped longitudinally with black, especially as a narrow 
dorsal stripe from the fore coxae to the anterior margin 
of the pleurotergite, crossing the anepistemum and 
pteropleurite ; ventral sternopleurite similarly blackened, 
forming a lower stripe. Halteres long and slender, 
blackened, the base of stem and apex of knob restrictedly 
obscure yellow. Legs with the coxae dark brown; 
trochanters a little brightened; femora obscure yellow, 
with a narrow but conspicuous black ring that is nearly 
apical in position ; tibiae and basitarsi brownish yellow, 
the tips more narrowly blackened ; remainder of tarsi 
black. Wings greyish subhyaline, heavily dotted with 
circular brown areas along all veins and in the centres 
of all cells ; stigmal area oval, brownish yellow, similarly 
variegated with brown dots ; cord and outer end of cell 
1st if 8 with somewhat larger darkened spots; veinB 
brown, Sc more yellow. Venation: Sc t ending just 
beyond origin of Ra, Sc t only a short distance from its 
tip, lying just basad of origin of Ra ; inner end of cell 
1st M t strongly arouated so that r~m is at near mid¬ 
length of the cell; m-cu gently sinuous, lying more than 
twice its length before the fork of M. 

Abdomen brownish black, the central portions of the 
segments paling to obscure yellow, the posterior borders 
darkened; outer segments more uniformly infusoated. 
Ovipositor with all valves straight and slender. 

Hab. Peru (Junin). 

Holotype,, 9, Huasahuasi, Tarma, altitude 2800 metres, 
April 13, 1940 (Woytkomki). 

The most similar species is Limonia ( Dicranomyia) 
smythiana, sp. n., likewise from the high mountains of 
Peru. The present fly differs in all details of coloration 
of the body, legs and wings, and in the venation. 

Linumia (Dicranomyia) anax, sp. n. 

Size large (wing over 11 mm.); general ooloration 
reddish yellow, the prsescutum with four dark brown 
stripes, the intermediate pair narrowly separated by a 
capillary grey line ; scutellum with a dark line on either 
side of the pale central portion; pleura buffy, with a 
broad brownish-black longitudinal stripe ; halteres with 
dark brown knobs ; legs obscure yellow ; wings narrow, 
yellow, restrictedly patterned with brown; Sc t near tip 
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of 8c x ; abdominal tergites dark brown, variegated with 
yellow; sternites yellow, the lateral borders narrowly 
darkened; male hypopygium with the ninth tergite 
conspicuously emarginate; rostrum small, with the 
spines unequal, separate at base. 

Male .—Length about 8-9 mm. ; wing 11*5-12*5 mm. 

Female. .—Length about J1 mm. ; wing 13 mm. 

Rostrum and palpi black. Antennae with the scape 
obscure yellow, darkened outwardly ; remainder of organ 
passing through brown to brownish black ; flagellar 
segments oval, the outer ones long-oval, the verticils 
subequal in length to the segments ; terminal segment 
about one-fifth longer than the penultimate. Head 
greyish brown ; anterior vertex narrow. 

Pronotum buffy, dark brown medially on posterior 
portion. Mesonotal preescutum reddish yellow, with four 
distinct dark brown stripes, the intermediate pair 
separated only by a capillary grey vitta ; scutal lobes 
brownish black, the median area broadly pale ; seutellum 
brownish yellow, traversed by two narrow brownish 
black lines that converge posteriorly; mediotergite 
brownish grey. In some specimens the dark lines on the 
seutellum are more extensive, restricting the pale ground 
to a narrow central line and to reduced lateral margins ; 
in still other specimens the pale median pracscutal vitta 
is so restricted as to be little apparent. Pleura buffy, 
with a broad conspicuous brownish-black longitudinal 
stripe extending from the propleura to the pleurotergite, 
widest and most intense on the anepisternum ; sterno- 
pleurite more weakly darkened. Hal teres with stem 
long, obscure yellow, knob dark brown. Legs with the 
eoxse and trochanters greenish testaceous, the fore coxae 
weakly darkened at base ; remainder of legs obscure 
yellow, the outer tarsal segments passing into brown. 
Wings narrower than usual; ground-colour yellow, 
restrictedly patterned ; a brown seam in axillary region 
and along more than the basal half of vein Cu ; still 
narrower dark seams along cord, outer end of cell 1st M t9 
both ends of the yellow stigma, and as a narrow seam on 
outer portion of vein M ; outer veins more or less dis¬ 
tinctly darkened, especially on the veins themselves; 
costal cell more or less distinctly infumated ; veins yellow, 
darker in the infuscated portions. Venation: Se x 
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tu 

ending just before origin of Rs } Sc% near its tip ; Rs about 
one-third to one-half longer than the basal section of 
jB*fs; m-cu a short distance before the fork of M. 

Abdominal tergites dark brown, the extreme cephalic- 
lateral angles and narrow posterior borders of the seg¬ 
ments reddish yellow ; stemites yellow, the lateral margins 
narrowly dark brown, broken at posterior borders; 
hypopygium yellow, the basistyles darker, the ventral 



Fig, 1 .—Limoma (Dicranomyia) smythiana, Bp. n.; venation. 

Fig. 2.— Limonia (Dicranomyia) anax, sp. n.; male hypopygium. 

Fig. 3.— Limonia (Dicranomyia) latiapina , ap. n.; male hypopygium. 
Fig. 4.— Limoma (Dicranomyia) scimitar, ap. n.; male hypopjrgium. 
Fig. 6.— Limonia (Dicranomyia) diura, ap. n.; male hypopygium. 

(Symbols : a f sadeagua ; b, basistyle ; y, gonapophyaia ; 
t , 9th tergito ; vd t ventral diatiatyle.) 


dististyle light yellow. Ovipositor with valves long and 
nearly straight. Male hypopygium (fig. 2) with the ninth 
tergite, 91, conspicuously notched medially, the lobee 
obtuse. Basistyle, 6, with the ventro-mesal lobe sub- 
basal in position, nearly globular in outline. Dorsal 
, dististyle a.gently curved rod, the tip subobtuse. Ventnul 
dististyle, vd, fleshy, considerably larger than the basistyle, - r 
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rostral prolongation small, with two unequal rostral spines, 
the longest far out near tip of rostrum, whioh slopes off 
precipitously beyond it; inner spine about four-fifths 
as long, the spines distinctly separate at base. Gonapo- 
physes, g. with mesal-apical lobe a gently curved pale 
blade. 

Hab. Peru (Junin). 

Holotype, <J, Huasahuasi, Tarma, altitude 2800 metres, 
April 20, 1940 (Woytkowski). AUotopotype, $, April 24, 
1940. Paratopotypes, 2 <£<J, April 10-20, 1940. 

Limonia (Dicranomyia) anax is readily told from all 
other large-sized regional species of the subgenuB by the 
narrow wings, distinctive body-coloration, and the 
structure of the male hypopygium. Among the described 
species it is most similar to L. (D.) sanctte-cruzee. Alexander, 
of southern Argentina and Chile, but the resemblance is 
not particularly close. 

Limonia (Dicranomyia) ariadne, sp. n. 

General coloration dark grey, tho prsescutum patterned 
with brown ; antenna) black throughout; halteres long, 
stem yellow, knob dark brown; legs black, the femoral 
bases paler; wings whitish subhyaline, with a pale 
brownish-grey reticulated pattern, the individual areas 
appearing as transverse dashes in all the cells, but with 
those at mid-length of wing tending to line into almost 
complete but very narrow bands; m-cu close to fork 
of M ; male hypopygium with the ventral dististyle 
small, the two rostral spines long and gently curved, 
subequal in size. 

Male .—Length about 6 mm.; wing 7 mm. 

Rostrum grey ; palpi black. Antenna; brownish blaok 
throughout; flagellar segments oval, of almost uniform 
size with the exception of the last, which is about one- 
third longer than the penultimate. Head dark grey. 

Pronotum dark grey. Mesonotum grey, the prsesoutum 
with brown stripes, including an intermediate pair that 
are longer and almost oonfluent, together with short, 
incomplete lateral areas. Pleura uniformly grey. Halteres 
relatively long, stem yellow, knob dark brown. Legs with 
the o6x«e dark grey; trochanters obscure yellow; femora 
brownish black, the bases obscure yellow, most extensive 
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on the hind pair; tibiae and tarsi black. Wings whitish 
subhyaline, with a pale but conspicuous brownish-grey 
pattern that is reticulately distributed, with narrow 
transverse dashes in all cells ; at mid-length of wing the 
individual dashes are in alignment so that almost com¬ 
plete crossbands are formed ; stigma restricted in area ; 
extreme wing-base yellow ; veins brown, brightened at 
wing-base. Venation : Sc relatively short, Sc j ending 
opposite origin of Its. Sc a far from its tip ; S t and free 
tip of Sc 2 in transverse alignment; cell 1st M s nearly as 
long as vein M 1+i beyond it; m ~cu variable in position, 
in the left wing of type about one third its length beyond 
fork of M, in the right wing only about one-half this 
distance. 

Abdomen dark grey ; hypopygium dark. Male hypo- 
pygium with the caudal border of ninth tergite broadly 
emarginate, the lobes low and obtuse. Ventral dististyle 
very small, its area only about one-half that of the basi- 
style; rostral prolongation conspicuous, provided with 
two long curved spines that are subequal in length to the 
total length of the prolongation, placed close together 
on the outer third; spines gently curved, subequal in 
size. Dorsal dististyle a strongly curved black siokle. 
Gonapophyses with mesal-apical lobe appearing as a 
nearly straight blackened spine, the extreme tip out- 
curved. 

Hob. Peru (Junin). 

Holotype ,, Huaoapistana, Tarma, altitude 3600- 

6400 feet, February 10, 1940 {Woytkowski), 

Limonia ( Dicranamyia) ariudne is most similar to 
L. (D.) trinitatis Alexander, of Cuba, differing especially 
in the large size and in the structure of the male hypo¬ 
pygium, where every detail is distinct in the two species. 

Limonia (Dicranqmyia) latispina, sp. n. 

Size large (wing about 9 mm.); general ooloration 
yellowish brown, the prsescutum with three darker 
brownish-grey stripes ; pleura buffy yellow, unmarked ; 
wings brownish yellow, the more intensely yellow stigma 
poorly defined; m-cu beyond the fork of M; male 
hypopygium with the ventral dististyle unusually small, 
with two separated rostral spines that are conspicuously 
flattened, blade-like. 7 
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Male. —Length about 8-8-5 mm.; wing 9-9-5 mm. 

Rostrum light yellow; palpi dark brown. Antennae 
black ; flagellar segments oval to long-oval, the segments 
constricted at the incisures, the more basal ones with 
short pale pedicels ; verticils relatively short; terminal 
segment about one-fourth longer than the penultimate. 
Head buffy grey ; anterior vertex a little wider than the 
diameter of scape. 

Pronotum long, yellowish brown. Mesonotum yellow¬ 
ish brown, the prsescutum with three darker brownish 
grey stripes, the median one slightly split behind, the 
lateral pair less distinct; scutal lobes weakly darkened ; 
posterior sclerites of notum pale yellow. Pleura buffy 
yellow, unmarked. Halteres dusky, the stem relatively 
long. Legs with the coxae and trochanters greenish 
yellow ; remainder of legs obscure yellow, the terminal 
tarsal segments darkened. Wings with a brownish- 
yellow tinge, the stigma poorly indicated, more intensely 
yellow ; veins pale brown, Sc more yellow. Venation : 
Sc 1 ending opposite origin of Be, Sc 2 a short distanoe from 
its tip ; m-cn shortly beyond fork of M. 

Abdomen long ; tergites brown, basal sternites yellow, 
the outer sogments darkened; hypopygium yellow. 
Male hypopygium (fig. 3) with the tergite, 9 1, large, 
narrowed outwardly, the median area of the caudal 
border transverse, the lateral angles produced into low 
setiforous lobes. Basistyle, b, long, with a conspicuous 
simple ventro-mesal lobe. Dorsal dististyle a long curved 
sclerotized sickle, equal in length to the ventral dististyle. 
Ventral dististyle, vd, unusually small, its area much less 
than that of basistyle ; rostral prolongation conspicuous, 
pale, its tip broadly obtuse ; two widely separated rostral 
spines from low tubercles, both spines conspicuously 
flattened, the outermost especially so. Gonapophyses, g, 
with the mesal-apical lobe long and conspicuous, only 
gently curved. 

Hab. Peru (Junin). 

Holotype, rf, Huasahuasi, Tarma, altitude 2800 metres, 
April 3, 1940 {Woytkomki). Paratopotypes, several <J<J. 

In the structure of the male hypopygium, Limonia 
(Dicranomyia) latiapim is entirely different from other 
described species. In some respects it suggests forms 
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like L. (.D) errabunda Alexander and L. (D.) repentim 
Alexander, but is quite distinct. 

Limonia ( Dicranomyia) scimitar , sp. n. 

General coloration grey, the prtoscutum with a broad, 
dark brown, median stripe, the lateral stripes reduced ; 
antennae black throughout; wings with a greyish tinge, 
the oval stigma pale brown, a little darker than the 
ground; 8c short , Sc t long, subequal to Rs or to the 
basal section of if 4+6 ; male hypopygium with the ventral 
dististyle small, with two long black rostral spines; 
mesal-apical lobes of gonapophyses of unusual size, 
appearing as long sword-shaped blades. 

Male. —Length about 5-5-7 mm. ; wing <5-7-5 mm. 

Rostrum and palpi black. Antenna- black throughout ; 
flagellar segments oval, becoming more elongate outwardly; 
verticils subeqnal to the segments. Head brownish grey, 
the anterior vertex clearer grey, with a median black line ; 
anterior vertex nearly twice the diameter of scape. 

Pronotum brown medially, grey on sides. Mesonotum 
brownish grey, the prsescutum with a broad, dark brown, 
median stripe that does not reach the suture; lateral 
stripes feebly indicated to almost obsolete, the lateral 
preescutal borders light grey ; scutal lobes darkened, the 
median area pale ; posterior solerites of notum grey. 
Pleura grey, the ventral sternopleurite somewhat darker. 
HaltereB dusky. Legs with the cox® brownish grey ; 
trochanters obscure yellow ; remainder of legs dark 
brown, the tarsi passing into black. Wings with a greyish 
tinge, the oval stigma pale brown, a little darker than the 
ground ; veins brown. Venation : Sc short, Sc t ending 
a short distance before origin of Rs, 8c t far from its tip, 
8c J subequal in length to Rs or basal section of R i+S ; 
m-cu shortly before the fork of M. 

Abdomen dark brown, sparsely pruinose ; hypopygium 
somewhat brightened. Male hypopygium (fig, 4) with 
the caudal margin of the ninth tergite, 9£, slightly emar- 
ginate, the lateral lobes low to very low. Basixtyle, 6, 
relatively long, much larger than the ventral dististyle, 
its ventro-mesal lobe simple. Dorsal dististyle a stout, 
gently ourved rod, the tip aoute. Ventral dististyle, vd, 
erith the body small, the rostral prolongation long, 
oompressed, with two very long, somewhat flattened 
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spines, the outermost from a small tubercle, the inner 
spine at its base, sessile. Gonapophyses, gr, with the 
mesal-apical lobe of unusual size, appearing as a long 
h word-shaped blade that is directed laterad and caudad. 

Hab. Peru (Junin). 

Hobtype , Huasaliuasi, Tarma, altitude 2800 metres, 

April 10, 1940 (Woi/tkowsH). Paratopotypr <?. several 
April 10-22, 1940. ‘ 

Limonia ( Dicranomyia) scimitar superficially resembles 
L. (D.) mutata Alexander, of Mount Roraima. Venezuela, 
but differs from this, as well as from all other regional 
species, by the unusual lobes of the gonapophyses of the 
male hypopygium. The somewhat flattened rostral 
spines suggest the condition found in L. (D.) lutispina , 
sp. n., and the two flies appear to be closely allied. 

Limonia (Dicranomyia) diura y sp. n. 

Allied to divisa ; »general coloration reddish brown ; 
halteres very long ; wings weakly tinged with brownish 
yellow, the oval stigma a little darker ; 8c short, 8c x long ; 
male hypopygium very complex in structure; ninth 
tergite on ventral face produced caudad into two long 
pale rods that- are weakly dilated into darkened clubs 
at their tips ; ventro-mesal lobe of basistyle complex ; 
rostral prolongation of ventral dististylo expanded out¬ 
wardly. 

Male .—Length about 6 5-7 mm. ; wing 0*8-7 mm. 

Rostrum ochreous yellow ; palpi black. Antenna* with 
the scape brownish yellow, pedicel and flagellum black ; 
flagellar segments oval, the teiminal one elongate, more 
than one-half longer thau the penultimate. Head 
brownish grey ; anterior vertex wide, the eyes relatively 
small. 

Thoracic notum almost uniformly reddish brown, with¬ 
out distinct markings ; pleura more testaceous yellow. 
Halteres very long, infuscated, the base of stem paler. 
Legs with the ooxee and trochanters yellow ; femora 
obscure yellow ; tibia* and tarsi passing into dark brown 
or brownish black. Wings with a weak brownish-yellow 
tinge, the small oval stigma a little darker brown; pre- 
arcular field more yellowish ; veins brown, more flavous 
in the prearcular field. Venation : Sc short, Sc x ending 
aome distance before the origin of Jta, 8c t far from its tip, 
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Sc t alone subequal in length to the arcuated Be ; oeU 
1st M t small; m-cu about one-half its length before the 
fork of M. 

. Abdominal tei’gites dark brown ; stemites yellow ; 
subterminal segments more infusoated; male hypo- 
pygium large, blackened on basal portions, the remainder 
yellow. Male hypopygium (fig. 5) with the tergite, 9<, 
transverse, the cephalic border more convexly rounded 
than the caudal margin, black, bordered caudally by 
pale; from beneath the tergite arise two elongate pale 
rods that extend caudad beyond all other elements of the 
hypopygium, at apex each expanded into an elongate- 
oval blackened club. Basistyle, b, small, the ventro- 
mesal lobe very complex, bearing in addition to numerous 
apical setas and smaller lateral groups of bristles an oblique 
row of about seven major set* on outer lobe and a single 
bristle of unusual length, being nearly two-thirds the 
length of the entire lobe. Dorsal dististyle only gently 
ourved, the tip acute. Ventral diBtistyle, vd, relatively 
small, its area less than the total area of basistyle; 
rostral prolongation blackened, irregularly expanded and 
weakly bilobed at apex ; rostral spines small, two in 
number, placed near base of prolongation. Gonapo- 
physes small, pale ; mesa]-apical lobe nearly straight. 
ASdeagus small and simple. 

Bab. Peru (Junin). 

Holotype, Huaoapistana, Tarma, altitude 3600- 
5400 ft. March 14, 1940 ( Woytkowki ). Paratopotype, <£. 
March 12, 1940. 

Limonia (Dicranomyia) diura is readily distinguished 
from all described species of the subgenus by the remark¬ 
able structure of the male hypopygium. There are now 
somewhat numerous species in the Neotropical fauna 
that centre about diviea, all more or less similar in general 
appearance yet differing remarkably in the structure of 
the male hypopygium. Such species include L. (D.) 
boliviano, Alexander, L. (D.) diviea Alexander, L. (D.) 
filicavda Alexander, L. (D.) longiventrie Alexander, and 
L. (D.) eimiUeeima Alexander. 

Limonia ( Dicranomyia) appoeita, sp. n. 

Allied to longiventrie ; general coloration of thorax 
medium brown; halteres very long ; wings with a strong 
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dusky tinge, 8c t very long ; male hypopygium with the 
▼entro-mesal lobe of basistyle complex; rostral pro¬ 
longation of ventral dististyle long and slender, especially 
on distal third ; rostral spines on about the basal third, 
arising from a common tubercle. 

Male. —Length about 5-5--0 mm. ; wing (1-6-3 mm. 

Female. —Length about 0-5 mm. ; wing 7 mm. 

Rostrum pale brown ; palpi black. Antennae black ; 
flagellar segments oval to elongate. Head brown, 
passing into greyish brown behind. 

Pronotum dark brown. Mesonotum almost uniformly 
medium brown, the pleura slightly paler. Halterea 
very long, brownish black ; stem on distal half with long 
conspicuous set se. Legs with 00 x 00 and trochanters 
testaceous yellow ; remainder of legs dark brown to 
brownish black. Wings with a strong dusky tinge, the 
oval stigma still darker but inconspicuous ; veins dark 
brown. Venation : Sc j ending about opposite or just 
beyond the origin of Rs. Sc 2 very far from its tip, Sc t 
alone longer than Ra ; m-c.u close to the fork of M. 

Abdomen brownish black, the sternites slightly paler. 
Male hypopygium (fig. (1) with the tergite, 9 1, transverse, 
the caudal margin truncate or virtually so. Basistyle, b, 
with the ventro-mesal lobe complex, including two 
expanded lobes, the more basal one wider, margined 
apically with long seta', those at distal end of row beooming 
shorter and more spinous ; outer lobe longer but narrower, 
pale, tufted, with long curled setae. Dorsal dististyle 
a long curved rod, constricted at base, the tip extended 
into a long straight point. Ventral dististyle, vd, with 
the prolongation long, the distal third very slender, with 
a strong seta at the point of narrowing ; rostral spines 
at near one-third the length of the prolongation, arising 
from a common basal tubercle. Gonapophyses, g, with 
meaal-apical lobe short, strongly curved at tip. JSdeagos 
slender, on outer central portion provided with bulbous 
setoid structures, much as in rmlitioaa, sp. n. 

Hab. Peru (Junin). 

Halotype, <j, Huacapistana, Tarma, altitude 3600- 
5400 feet, March 3, 1940 (Woytkomki). Allotopotype, <?, 
March 10, 1940. Paratopotype , 1 <£, February 29, 1940. 

IAmonia (Dicranomyia) appoaita is quite distinct from 
other speoies of the subgenus in South America having 
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the male hypopygium complex in structure. It is evi¬ 
dently allied to L. (D.) malitioM, sp. n., and L. (D.) 
longiwntris (Alexander), yet with the male hypopygium 
entirely different. 

Limonia ( Dicranomyia ) malitiom , sp. n. 

Allied to lorujivcntris ; general coloration oi thorax 
yellow, unpatterned ; halteres and abdomen elongate, 



Fig. 6.— Limonia (Dicranomyia) opposite, sp. n.; male hypopygium. 
Kg- 7,— Limonia ( Dicranomyia ) malitiom, ap. n.j male hypopygium 
Fig. 8.— Limonia ( Dicranomyia) labtcula, up. n.; mole hypopygrum. 

g . 0 .—Limonia (Dicranomyia) atrortyla, ap. n .; mala hypopygium. 

. 10.— Limonia ( Dicranomyia ) tnbmukUa, sp. n.; venation. 

Fig. 11.-—The tome ; male hypopygium. 


(Symbols: a, adeogus; 6, basistyle ; g, gonapopbysi# 
f, 0th tergite ; vd t ventral dististyle.) 


male hypopygium with the ventro-mesal lobe of baaistyle 
a relatively simple blackened lobe that narrows to the 
subacute apex ; rostral spines from a oommon plate or 
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low flange, subappressed ; eedeagus toward apex with 
numerous pale setoid appendages with bulbouB ends. 

Male. —Length about 7-5 mm. ; wing 8 mm. 

Rostrum yellow; palpi black. Antenna) black, the 
scape obscure yellow ; basal flagellar segments oval, soon 
passing into elongate-cylindrical, the verticils shorter than 
the segments. Head ochreous ; anterior vertex relatively 
wide, about twice the diameter of scape. 

Thorax uniformly yellow to brownish yellow, un¬ 
marked. Halteres very long and slender, black through¬ 
out. Legs with the coxse and trochanters yellow; 
femora dark brown, the tips very insensibly paler ; tibiae 
and tarsi brownish black. Wings with a weak brownish 
tinge, the oval stigma slightly darker brown ; veins dark 
brown. Venation : Sc 1 ending about opposite origin of 
R8, Sc far from its tip, so that 8c y alone exceeds Rs : 
m—cu near fork of M. 

Abdomen elongate; tergites dark brown, sternites 
yellow. Male hypopygium (fig. 7) with the tergite, 9 1, 
transverse, the caudal border truncate or nearly so. 
Basistyle, />. with the ventro-mesal lobe conspicuous, 
blackened, narrowed to a subacute tip. Dorsal dististyle 
a gently curved rod, the tip acute. Ventral dististyle, vd, 
dusky, of moderate size, in total area not greatly different 
from the basistyle; main body of style loosely joined 
to the rostral prolongation, the latter a gently curved 
flattened blade bearing the spines at beyond mid-length : 
spines arising from a common raised plate or flange, sub- 
appressed, the outer one more sinuous; a small seti- 
ferous lobe on mesal face of prolongation at base. Gonapo- 
physes, g, with mesal-apical lobe erect, pointed. ASdeagus, 
a, toward apex with numerous pale setoid appendages 
that terminate in small bulbous ends. 

Hab. Peru (Junin). 

Holotype , Huasahuasi, Tarma, altitude 2800 metres, 

April 10, 1940 ( Woytkowaki ). 

Limonia (Dicranomyia) malitiosa is still another of 
rather numerous species that are allied to L. (D.) longi- 
ventris Alexander, L. (D.) aimiUima Alexander and others, 
well distinguis hed from these other forms by the structure 
of the male hypopygium. The bulbous-tipped sets* of the 
sedeagus are found in other allied species. 
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Limonia (Dicranomyia) labecvla, sp. n. 

General coloration uniformly ochreous, without 
markings; antennae with scape yellow, the remaining 
segments dark brown; legs uniformly yellow; wings 
very pale yellow, the stigmal darkening reduced to a 
seam along vein R a ; a faint dark seam along cord, best 
evidenced by a deepening in the colour of the veins; 
oell laf JIf 8 open; male hypopygium with the rostral 
prolongation of the ventral dististyle very small, pointed 
at tip ; rostral spines two, separate at base. 

Male. —Length about 5-5 mm.; wing 6'5 mm. 

Rostrum oohroous, pendant, relatively short; palpi 
brown. Antennae with the scape yellow, pedicel and 
flagellum dark brown; flagellar segments oval, the 
verticils subequal in length to the segments. Head 
oohreous yellow ; anterior vertex relatively wide, about 
twice the diameter of the scape. 

Thorax uniformly ochreous to reddish ochreous, with¬ 
out markings. Halteres uniformly pale yellow, stem 
short. Legs uniformly yellow, the terminal three tarsal 
segments dark brown. Wings with a very pale yellow 
tinge ; stigma reduced to a linear seam on M 2 ; a very 
narrow and restricted dark seam along cord, indicated 
especially by the darkened veins; remaining veins pale 
yellow. Venation: Sc l ending a short distance before 
origin of Its, Sc a a great distance from its tip, at near 
mid-length of cell; Ms nearly straight, almost tnree times 
the arcuated basal section of l? 4+5 ; cell 1st M 2 open, 
both m and the basal section of M 3 atrophied, leaving 
the distal section of the latter suspended in the membrane ; 
in one wing of the type this last-mentioned element 
at proximal end curves slightly toward M t+i , indicating 
the possibility of normal occurrence of this section of the 
vein, in which case the cell would be open by the atrophy 
of m ; oell 2nd A wide. 

Abdomen yellow, the central portion of tergites nar¬ 
rowly darkened; hypopygium yellow. Male hypo¬ 
pygium (fig. 8) with the basistyle, 6, small, its ventro- 
mesal lobe simple. Dorsal dististyle a slender, gently 
curved blade, very gradually narrowed to an acute point. 
Ventral dististyle, vd, fleshy, much more extensive than 
the basutyle ; rostral prolongation very small, tenni- 
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Hating in a subacute sderotized point; rostral spines two, 
of moderate length, slightly separated at bases. In the 
unique type, one dististyle shows three such Bpines, and 
it cannot be affirmed as to whether this is an abnormal 
or a variable character. Conapophyses, g, with mesal- 
apical lobe erect, gently decurved at apex. 

Hab. Peru (Junin). 

Holotype, <j, Huacapistana, Tarma, altitude 3600- 
5400 ft., March 12, 1040 ( Woytkowski). 

Limonia ( Dicranomyia ) la,becida is most similar to L. {!).) 
aurantiothorax Alexander, of northern Panama, which 
differs in the unpattemed wings and in the distinct 
venation. In the open cell 1st M 2 the present fly 
resembles the Chilean L. (D.) cautinensis Alexander and 
L. (D.) ftavaperta Alexander, both differing in all other 
respects. 


Limonia ( Dicranomyia) atrostyla, sp. n. 

Belongs to the brevivena group; general coloration 
dear grey, the prsesoutum with four narrow dark brown 
stripes; antennae black throughout; wings with basal 
fourth clear light yellow, the outer portion greyish hyaline; 
stigma scarcely darker ; cell ls< M 2 open by the atrophy 
of m ; male hypopygium with the tergite and basi- 
styles black, the ventral dististyle abruptly light yellow, 
contrasting conspicuously ; male hypopygium with apex 
of rostral prolongation obtusely rounded. 

Male. —length about 4-4-5 mm.; wing 5-5-5 mm. 

Rostrum black, sparsely pruinose; palpi black. An¬ 
tennae blaok throughout; flagellar segments short-oval, 
the outer segments passing to long-oval; verticils rela¬ 
tively short. Head dark grey. 

Thorax clear grey pruinose, the prsoscutum with four 
narrow dark brown stripes, the intermediate pair separ¬ 
ated only by a oapillary line of the ground ; scutal lobes 
similarly darkened; scutellum and medio-tergite dark, 
only slightly pruinose. Pleura dark grey. Halteres with 
stem yellow, knob dark brown. Legs with the cox® dark 
brown, the tips restriotedly yellow ; trochanters yellow; 
femora yellow basajly, passing into brownish yellow, the 
tips narrowly dark brown; tibise and basitarsi pale 
brown, the tips narrowly blaokened; remainder of tarsi 
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dork brown. Wings with the basal fourth clear light 
yellow, including the veins; remainder of disk greyish 
hyaline, deepest in the apical cells; stigma very pale, 
scarcely darker than tho ground ; veins brown exoept as 
indicated. Venation : Sr very short, Sc 1 ending about 
two-thirds the length of Ra before the origin of this latter 
vein, Sc a far from its tip ; Ra short and arcuated, about 
one-fourth longer than the basal section of iJ 4+5 ; cell 
\st M s open by the atrophy of m ; m-cu subequal to the 
distal section of Cu. x , close to the fork of M. 

Abdominal tergites brownish black, the colour including 
the tergite and the hasistyles of the male hypopygiura, 
whioh contrast strikingly with the pale yellow ventral 
dististyle; basal stemites obscure brownish yellow. 
Male hypopygium (fig. 9) with the caudal margin of 
tergite convexly rounded, the extreme median portion 
a trifle emarginate. Basistyle, b, small, with large ventro- 
mesal lobe. Dorsal dististyle a gently curved rod, the 
long tip acute. Ventral dististyle, vd. of moderate size, 
its area about equal to the total of the basistyle ; rostral 
prolongation stout, its tip obtuse ; rostral spines black,, 
subequal in length, slightly separated at bases. Gonapo- 
physes, g. with mes&l-apical lobe long and slender, gently 
curved. 

Hob. Peru (Junin). 

Holotype, rf, Huacapistana, Tarma, altitude 3600- 
6400 ft., March 7, 1940 (Woyf,kotcaki). Poratopotype, cj, 
with the type. 

The nearest regional allies are Limonia (Dicranomyia) 
ambigm Alexander, of southern Chile and Patagonia, and 
L. (D.) brevivena torrida Alexander, of the West Indies, 
both of whioh differ in the coloration, details of venation, 
and the structure of the male hypopygium. The abrupt 
contrast in colour of the basistyle and ventral dististyle 
of the male hypopygium is quite different from the 
condition obtaining in the two species listed. 

Limonia (Dicranomyia) avbmutata, sp. n. 

Belongs to the triatis group ; general coloration dark 
grey, the preescutum and the soutal lobes patterned with 
brown; wingB with a weak brown tinge, the stigma a 
little darker; male hypopygium with the caudal margin 
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of tergite oonvexly rounded ; basiatyle with an elongate 
finger-like lobe on face of basiatyle; ventral dististyle 
relatively large, the outer margin sloping directly to the 
nearly acute blackened rostrum. 

Male. —Length about 5-5-0-5 mm. ; wing 6-7 mm. 

Female. —Length about 6-6-5 mm. ; wing 6-5-7 mm. 

Rostrum dark grey; palpi black. Antennae black 
throughout; flagellar segments oval, the terminal seg¬ 
ment considerably larger than the penultimate. Head 
grey; anterior vertex narrow. 

Pronotum and mesonotum dark grey, the prsescutum 
with a more or less distinct brown median stripe, usually 
broad and conspicuous ; lateral stripes less evident; 
soutal lobes similarly infusoated. Pleura grey; dorso- 
pleural membrane obscure yellow. Halteres relatively 
long, stem light yellow, knob dark brown. Legs with the 
coxae brownish testaceous, paler apically; trochanters 
light yellow ; remainder of legs dark brown. Wings 
(fig. 10) with a weak brown tinge, the small short-oval 
stigma slightly darker brown ; veins brown. Venation : 
Sc l ending a short distance beyond origin of Rs, Sc t near 
its tip ; cell 1 at M 2 somewhat variable in length, in cases 
shorter than vein M J+t beyond it, in other specimens 
subequal to or even longer than this vein; m-cu before 
fork of Jf. 

Abdomen brownish black, the hypopygium reddish 
brown. Male hypopygium (fig. 11) with the caudal 
margin of tergite oonvexly rounded. Basistyle, b, with 
the finger-like lobe on face elongate ; more distally a 
group of about four set® from a slightly developed tubercle. 
Dorsal dististyle a relatively slender blackened rod, the 
tip an acute spine. Ventral dististyle, vd, relatively 
large, the outer margin sloping directly to the nearly 
acute blackened rostrum; rostral spines separate, but 
placed very dose together, from very small tubercles; 
spines very slightly unequal in length, the shortest a 
trifle longer than the rostrum beyond it. Gonapophyses 
g, with mesal-apical lobe relatively Btout. 

Hob. Peru (J unin). 

Holotype, <J, Satipo, Jauja, altitude 800-900 metres, 
January 15, 1940 (Paprxyclci). AUotopotype, $, pinned 
with type.' Par atop, types, 20 <J?, December 31, 1989, to 
January 20, 1940. 

Ann. As Mag. N. Met. Ser. 11. Vol. ix. 17 
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The nearest regional ally is Limonia (Ihcixmomyia ), 
miutala Alexander, which differs conspicuously in the 
structure of the male hypopygium, especially of the 
ventral dististyle, which has the body very small, the 
rostral portion correspondingly large and not sloping 
directly into the margin of the body, as in the present fly. 
The types of rnutata were recorded as being from Brazil 
(Mount Roraima, 1932, J. 0. Myers), but recent studies 
by Phelps * show that virtually all biological materials 
hitherto taken on the summit of Roraima were secured 
on the Venezuelan portion of the mountain, and should be 
credited to Venezuela. 

Limonia (Peripheroptera) rediviva, sp. n. 

Size large (wing, male, over 10 mm.); entire body 
polished black, without pruinosity ; antenna;, halteres, 
and legs black throughout; wings with a strong brownish- 
yellow tinge, the cells of the basal two-fifths clearer 
yellow ; costal vein and adjoining membrane dark brown ; 
R 1+2 jutting beyond level of R 2 and the free tip of Sc 2 as a 
long spur ; inner ends of cells R a , R t , and 1st M t in trans¬ 
verse alignment. 

Male .—Length about 7 mm. ; wing 10-5 mm. 

Rostrum and palpi black. Antenna; black throughout, 
short; flagellar segments cylindrical, the terminal seg¬ 
ment about one-fourth longer than the penultimate; 
longest verticils considerably exceeding the segments. 
Head polished black. 

Entire thorax polished black, without pruinosity. 
Halteres black. Legs black throughout. Wings with 
a strong brownish-yellow tinge, the cells of the basal 
two-fifths clearer yellow ; the incrassated costal vein and 
adjacent membrane dark brown; stigmal area not 
differentiated ; veins yellow, those comprising the aroulus 
and anterior cord a trifle darker. Venation : Sc x ending 
opposite origin of Rs, &'c 2 far from its tip, at near mid- 
distance to arculus; Rs gently arcuated, a trifle longer 
than the basal section of S A+s ; free tip of Sc 2 and R 2 in 
transverse alignment or with the former a trifle , more 

* Ptohw, William H., "The Geographical Status of the Birds 
oo Hoc ted at Mount Roraima," Biol. Soc. Veneaolana Cienoiae Naturalsa 
mtxvi. pp. 88-96: 6 maps (1988). 


23* 


new or little-known Tipulidce. 

basad, with a long spur of U 1+2 jutting beyond this point; 
inner ends of cells J? 3 , R 6 , and 1«< M t in transverse align¬ 
ment ; oell if 2 long and narrow, subequal to vein 
ifi+ 2 beyond it ; m-cu more than one-half its length 
beyond the fork of if ; prearcular field moderately large ; 
cell 2nd A narrow, constricted just beyond the interanal 
cross-vein. 

Abdomen entirely polished black. 

Hab. Peru (Junin). 

Holotype, j, Huaoapistana, Tarma, altitude 3600- 
5400 ft., Maroh 3, 1940 ( Woytkowaki). 

Limonia ( Pe.ripheropte.ra ) rediviva is entirely different 
from the other black-bodied species of large physical size, 
such as L. (P.) prindlei Alexander (Ecuador) and L. (P.) 
vivas-berthieri Alexander (Venezuela). The wing-pattern 
and venational details readily suffice to distinguish the 
species. 

Limonia (Peripheroptera) subamcena, sp. n. 

General coloration dull black ; prascutum yellowish 
grey, with three polished black stripes that are confluent 
behind, virtually obliterating the posterior interspaces; 
median area of scutum broadly yellowish grey extended 
oaudad on to the base of scutellum; mediotergite uni¬ 
formly black ; legs black, the femoral bases narrowly 
obscure yellow ; wings whitish subhyaline, conspicuously 
patterned with brown; oell 1st M 2 unusually long, 
exceeding vein Jf 1+3 beyond it; abdomen black, the 
extreme caudal borders of segments woakly pruinose. 

Female .—Length about 6-5-7 mm. ; wing 7-5-8 mm. 

Rostrum black; palpi brownish black. Antennse 
black throughout; flagellar segments oval. Head dull 
black ; anterior vertex relatively wide, about twioe the 
diameter of scape. 

Pronotum dull black. Mesonotal prsescutum with the 
ground-colour yellowish grey, with three polished black 
stripes that are confluent behind, virtually obliterating 
the posterior interspaces and restricting the ground to 
the humeral and lateral portions; scutal lobes polished 
black, the broad median area yellowish grey, the colour 
continued caudad on to the base of scutellum; medio¬ 
tergite unif ormly black. Pleura black ; stemopleurite 
and meron heavily light grey pruinose; dorsopleural 
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membrane dark. H&lteres black, the base of stem 
-obsaure yellow. Legs with the coxae and trochanters 
black; femora black, the bases very narrowly obscure 
yellow; remainder of legs black. Wings whitish sub¬ 
hyaline, conspicuously patterned with brown, including 
the stigma, broad seams on cord and outer end of cell 
1st M s> and a postarcular area in bases of cells R and M ; 
wing-tip less intensely darkened, extending basad almost 
to the general level of outer end of cell 1st M 3 ; cell 
2nd A extensively infuscated; veins yellowish brown, 
darker in the clouded areas. Venation: Sc 1 ending 
opposite origin of Ra, Sc 2 only moderately removed from 
its tip, at near two-thirds the length of vein ; cell 1st M % 
very long, much longer than in peramatna, exceeding vein 
M l+t beyond it. 

Abdomen black, the extreme caudal borders of the 
segments weakly pruinose; genital segment black, the 
valves of ovipositor horn-coloured. 

Hab. Peru (Huanuco). 

Holotype, $, Piedras Grandes, altitude 3000 metres, 
November 26, 1937 (Woytkowaki). Paratopotype, ?, 

November 30, 1937. 

Limonia ( Peripheroptera) aubamcena is very similar to 
L. (P.) peramcena Alexander, of Ecuador, differing especi¬ 
ally in the details of coloration of the mesonotum and in 
the wing-venation, as the elongate oell 1st M t . In 
peramcena the praescutal black stripes are not confluent 
behind and the interspaces are distinct to the suture, 
while the pruinose area of the median soutal region extends 
oaudad over the entire scutellum, further involving the 
basal half of the mediotergite. 

Limonia (Peripheroptera) croceibasia, sp. n. 

General coloration of mesonotum grey, the prsescutum 
with three polished black stripes; pleura heavily grey 
pruinose, the ventral sternopleurite polished black; 
halteres with stem yellow, knob brownish black; legs 
blaok, the femoral bases narrowly deep yellow; win gs 
with the ground colour pale yellow, the prearcular field 
light yellow ; stigmal area of male conspicuously enlarged, 
brownish yellow, of female of normal size, brown; cord 
and outer end of oell 1st M t narrowly d^r k en ^ d 

Afaie.—Length about 5-6—6-5 mm.; wing 6-6—8-5 mm. 
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Female. —Length about 6-6-5 mm.; wing 6-2-7 mm. 

Rostrum and palpi black. Antenna black throughout; 
flagellar segments oval, the longest verticils a little ex¬ 
ceeding the segments ; terminal segment longer than the 
penultimate, the outer end a little pointed. Head brown, 
the orbits obscure grey. 

Pronotum dull black, grey on sides. Mesonotal pr»- 
scutum yellowish grey, with three polished black stripes, 
the median one wider ; soutal lobes extensively blackened ; 
scutellum black, the surface pruinoBe ; postnotum prui- 
nose, especially on cephalic and central portions Pleura 
heavily grey pruinose, the ventral stemopleume polished 
black ; ventral portion of anepisternum a trifle polished. 
Halteres with stem yellow, knob brownish black. Legs 
with cox® black, the surface sparsely pruinose; tro¬ 
chanters black ; remainder of legs black, the femoral 
bases narrowly but rather conspicuously deep yellow. 
Wings with the ground-colour pale yellow ; prearcular 
field light yellow, more extensive and brighter in male ; 
stigmal area of male conspicuously enlarged, brownish 
yellow; costal border, cord, and outer end of cell 1st M t 
narrowly darkened, especially the cord where the veins 
are slightly thickened ; in female, stigma of normal size, 
medium brown ; cord and outer end of cell Id M s narrowly 
darkened ; veins brown, yellow in the prearcular field. 
Venation : in male, Sc t at or before mid-length of Sc ; 
venation in stigmal area variable ; free tip of Sc, 2 in cases 
some distance before B 2 , in other specimens closer to B t , 
with a short spur of B 1+2 jutting beyond ; Bs short; 
other elements of cord in approximate transverse align¬ 
ment ; cell 2 nd A constricted beyond the interanal otobs- 
vein. In female, (Sc, ends before origin of the short, 
arcuated Bs ; stigmal area and prearcular field of the 
more normal type of Limonia. 

Abdomen black, the caudal margins of the segments 
narrowly more pruinose ; hypopygium dark. 

Hab. Peru (Junin, Huanuco). 

Holotypc, (J, Carpapata, Tarma, Junin, altitude 2606 
metres, May 12, 1940 (Woylkowslci). AUotopotype, $, 
May 9, 1940. Paratypes, 1 <J, 1 $, Huasahuasi, Tarma, 
Junin, altitude 2800 metres, April 10-20, 1940 ; 1 (J, 1 f, 
Piedras Grandes, Huanuco, altitude 3000 metres, Septem¬ 
ber 18 to November 15, 1937 (Woytkowski). 
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lAmonia (Peripheroptera) croceibasis iB readily dis¬ 
tinguished from other generally similar speoies by the 
colour of the body and wings. The most similar forms 
are L. (P.) subandina Alexander, of Argentina, and 
L. (P.) angustifimiata (Alexander), of Venezuela, both 
of which differ in all details of coloration. 

Linumia ( Peripheroptera ) trimdania , sp. n. 

General coloration of body reddish, with yellow pollen ; 
rostrum obscure yellow; antenna; black throughout: 
mesonotal prsescutum with three polished black areas, 
the cephalic one involving more than half the entire 
length of tho usual median stripe, the lateral areas smaller ; 
pleura reddish brown; knobs of halteres darkened; 
femora obscure reddish yellow, the tips blackened; 
wings with a strong yellow tinge, restrictedly patterned 
with brown; Rs and basal section of R i+S arcuated ; 
abdominal tergites obscure yellow, with a narrow dark 
brown median Btripe that is interrupted at the posterior 
border of segments. 

Female. —length about 8 mm. ; wing 10 mm. 

Rostrum obscure yellow ; palpi black. Antennae black 
throughout; flagellar segments oval to long-oval; 
terminal segment pointed at apex. Head black, heavily 
yellowish grey pruinose, the central portion of posterior 
vertex with a darkened area. 

Pronotum reddish. Mesonotal prsescutum reddish, 
with three conspicuous polished black areas, the median 
one wide and conspicuous, including more than the 
cephalic half of the stripe, the posterior end paling to 
Teddish ; lateral stripes with about the cephalic half 
blackened, the remainder red ; ground areas of pr«e- 
scutum heavily yellow pollinose; posterior sclerites of 
notum reddish, the scuta! lobes a trifle darker ; scutellum 
obscure brownish yellow. Pleura reddish brown, the 
posterior sclerites and pleurotergite golden yellow pollinose. 
Halteres with stem yellow, knob dark brown. Legs with 
coxae and trochanters reddish yellow; femora obsoure 
reddish yellow, the tips rather narrowly but con¬ 
spicuously blaok, on the posterior legs involving about the 
distal tenth; tibiae brownish black, the tips and all the 
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tarsi black. Wings with a strong yellow tinge, restrictedly 
patterned with brown at arculus, stigma, and, as a very 
narrow seam, at cord ; outer end of cell 1st M 2 not or 
scarcely darkened; veins brown, more yellowish in the 
stigmal field, darker at oord. Venation: Ra and basal 
section of R i+t arcuated ; free tip of Sc a before the level 
of R 2 ; cell 1st M 2 long, subequal to vein M a beyond it; 
m-cu just beyond the fork of M ; cell 2nd A slightly 
constricted beyond the interanal cross-vein. 

Abdominal tergites obscure yellow, with a narrow dark 
brown median stripe that is slightly interrupted at the 
caudal margins of the segments ; basal sternitea obscure 
yellow, those of outer half of abdomen darker ; genital 
segment black, the apex reddened ; cerei small and 
slender. 

Hob. Peru (Junin). 

Holotype, $, Huacapistana, Tarma, altitude 3000- 
5400 feet, March 4, 1940 ( Woytkowaki). 

Limonia ( Peripheroptera) trimelanin is closest to L. (P.) 
trinigrina Alexander, of Ecuador, differing in the large 
size, details of coloration of body and wings, and in the 
venation. Since the males in the subgenus Periphero- 
ptt.ra are invariably larger than the females, the male 
sex of the present fly Bhould be found to be one of the 
largest and most striking members of the entire group. 

Limonia (Rhipidia) juninensia, sp. n. 

Allied to domestica ; antennal flagellum uniformly 
darkened ; thoracic pleura pale, with two narrow longi¬ 
tudinal dark-coloured stripes ; femora yellow, with a 
relatively narrow, pale brown, subterminal ring; wings 
with the ground-colour yellow, restrictedly patterned 
with brown, these areas confined to the vicinity of the 
veinB ; stigmal area small; m-cu some distance before 
fork of M ; male hypopygium with the rostral spines 
elongate. 

Male. —Length about 5 ram.; wing 5-5’2 mm.; an¬ 
tenna about 1 mm. 

Female. —Length about 6-5 mm.; wing 5-8 mm. 

Rostrum and palpi brownish black. Antennae black, 
only the apical pedicels of the flagellar segments obscure 
yellow; basal flagellar segments in male subpectinately 
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produced, on one face, the outer segments elongate oval; 
in female, flagellar segments more regularly oval, the 
Bubpeotinate nature not or but slightly evident. Head 
dark brownish grey. 

Pronotum and ground-colour of mesonotum dark 
reddish brown, the lateral borders broadly, but gradually 
paler, more greyish brown, this colour including the broad 
prsescutal margins, the lateral portions of scutal lobes, 
pleurotergite and lateral portions of mediotergite, to¬ 
gether with the thoracic pleura underneath the wing- 
root ; the mesonotum thus shows a darkened median 
stripe on prsescutum, and with the posterior sclerites 
chiefly dark brown, the median region of scutum and 
scutellum restrictedly pale. Pleura with the ground- 
oolour pale, with two narrow longitudinal dark brown 
stripes, the interspaces sometimes darker than the ground. 
Hal teres pale yellow throughout. Legs with coxae pale 
yellow, their bases traversed by the ventral dark-coloured 
pleural stripe, most extensive on fore pair; trochanters 
yellow ; femora obscure yellow, with a relatively narrow 
pale brown subterminal ring, slightly more extensive 
than the yellow apex ; tibiae and tarsi yellow, the outer 
tarsal segments darkened. Wings with the ground¬ 
colour yellow, restrictedly patterned with brown, as 
follows :—Post-arcular : at mid-length of cell Sc ; origin 
of Re ; fork of Sc ; stigma ; a broken band along cord ; 
outer end of cell 1st Jf 2 , and conspicuous marginal spots 
at ends of all longitudinal veins, most extensive on vein 
2nd A, smallest at tips of veins i? 4+8 and M 1+i ; stigmal 
area small, not ocelliform as in domeMica ; veins yellow, 
dark in the patterned ureas. Venation : m~cu from 
one-half to three-fourths its own length before the fork 
of Jf. 

Abdomen obscure brownish yellow, the caudal bordera 
of the segments very vaguely darkened; hypopygium 
pale. Male hypopygium with the tergite transverse, the 
oaudal margin very gently emarginate. Spines of the 
roBtral prolongation of ventral dististyle very long, 
approximately equal in length to the entire prolongation, 
arising close together at near two-thirds the length of the 
prolongation. 

Hob. Peru (Junin). 
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Hohtype, <$, Satipo, Jauja, altitude 800-900 metres, 
December 19,1939 (Paprzycki). AUotopotype , $. Paratopo- 
type, 1 <J. 

Limonia (Rhipidia) juninensis is most similar to L. (R.) 
domestica (Oaten Sacken), differing in the small size, 
uniformly darkened antennae, distinctive wing-pattern, 
and in the details of structure of the male hypopygium. 


XXI. A new Pentamerid Brachiopod Genus from Yass, 
New South Wales. By J. K. S. St.-Joseph, Sedgwick 
Museum, Cambridge. 

The material described in this note was collected from 
the Hume Series * at Yass, New South Wales, by Dr. Ida 
A. Brown, of Sydney University. The specimens which 
are mostly fragmentary, occur in a matrix of hard lime¬ 
stone, with rough, cariously weathered surfaces. One 
species only is represented, and that it is a member of 
the Pentameracea is shown by the strongly biconvex 
valves, the reduced dentition and the presence of a long, 
duplex spondylium in the ventral valve. In such 
characters as the costatc surface of the valves and their 
exaggerated convexity, the prominent ventral umbo and 
the general arrangement of internal structures the speci¬ 
mens closely resemble the genus Conchidium. They 
differ, howover, from this genus and from most other 
Pentamerids in the prominent curved ventral area, in 
the long straight hinge-line and the alate outline which 
many of the specimens possess. The New South Wales 
Pentamerids were first described in detail by R. Etheridge, 
jun. (1892), who recorded Pentamerm australis (close to 
P. oblongus ). a variety of Barrandella linguifera and 
“P.” hospes, from the Yass district, and Conchidium 
knightii from a number of localities. The structure of 
some of these Pentamerids has lately been discussed by 
Booker (1927, pp. 130-146), and the occurrence in this 
new genus of a well-preserved pseudodeltidium fa an 
interesting addition to the internal structures he describes. 

* For a description of the Hume Seriow at Yaax, ho© Shearaby, 1912„ 
pp. i 14-118. 




For explanation of the figure see opposite page. 
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Family Pentamerldse. 

Altoonciudium, gen. nov. 

Diaynwiv. —Large, ntrongly biconvex, gently coetate 
Pentamerid. The ventral valve has a prominent, high, 
curved area, divided medianly by a deithyrium. The 
dorsal umbo is rounded and inconspicuous ; the hinge¬ 
line long and nearly straight . The cardinal extremities 
of both valves are often considerably produced to give 
an alate outline (fig. 3). The delthyriutn is closed by a 
pseudodeltidium. In the ventral valve a rather wide 
spondylium is supported on a long duplex septum. The 
oardinalia in the dorsal valve are composed of inner- 
plates and brachial-processes (fig. 1). 

Type species : Aliconchidium yassi , sp. nov., from the 
Hume series at Yass, New South Wales. 

This new genus agrees closely with Covshidium , es¬ 
pecially as regards the structural details of the spondylium 
and septum. The very large curved area and the pro¬ 
nounced alate outline are features which at once dis¬ 
tinguish this genus from other Pentamaracea that have 
been described. The area bends away from the hinge¬ 
line to the umbo ; the length of the hinge-line depending 
on the prominence of the wing-like extensions of the 
cardinal angles and often equalling the greatest width 
of the shell (figs. 2, 3). 

The concave pseudodeltidium is generally well pre¬ 
served, and its occurrence in this species is important in 
providing one more instance of this structure in the 
Pentameracea. It may be conjectured that a pseudo¬ 
deltidium was present generally throughout the group, 
and that it is mainly because of the delicate nature of the 


Aliconchidium sp. n. 

Ton transfers from the posterior end of specimen 6634 c, Gaol. Dept. 
Coll., Sydney University. Hume Series, Voss, N.S.W. xty* 
The association of this dorsal valve and ventral valve is fortuitous. 
In drawings 1-6 the extent of the seoondary shell-material in the 
dorsal valve is indicated by stippling : in drawings 5-10 the thin 
shell-layer which lines the spondylial cavity and also forms the 
pseudodeltidium is stippled. 

BBP~ bases of the brachial ‘processes ; D =* pseudodeltidium ; IP« 
inner-plates; 8** spondylium. 
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structure, which is easily lost or broken, that it has not 
been reported more frequently. It agrees in detail with 
the similar structure in J Pentamerus ( Pentameroides ) 
goUandicus (St.-Joseph, 1938, pp. 234-6, text-fig. 1) and 


Fig. 2. 




Aliconchidium yaatn, up. n. 

Wt ^r , ^nt d °C^ Vie ^ fh0i ?^- Xlm™- Specimen 6534«, 


T u e 8 P° nd y ]ial cavity is lined 

the onenin J /,f f 4-t! ie j 8 ll l ^ tance ’ wWctl c°»ti»uw across 
del«dh!^f deithyrium to form the pseudo- 

( gs. 1, 4). This structure would seem to have 
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formed a sheath round any pedicle rudiment that re¬ 
mained towards the apex of the spondylium. The con¬ 
cave cross-section seen in many specimens is perhaps 
caused by the incurving of the dorsal umbo, which may 
arch forward to overlie the delthyrium. 

The spondylium is normally V-shaped in section 
(fig. 1), only occasionally approaching the parallel-sided 
condition seen in some species of Conchidium (fig. 4). 
There is the usual weak dentition characteristic of the 
Pentameridce, the upper corners of the spondylium 
functioning as teeth (fig. 4, VI). In the dorsal valve the 
cardinalia are embedded in the thick mass of shell- 
substance below the umbo, as shown in fig. 1, where the 
extent of this secondary shell-material is indicated by 
stippling. Two pairs of plates are present, the inner 
pair bent sharply from the outer. These are analogous 
to the “ inner-plates ” and “ bases of the brachial- 
processes ” of other Pentamerids, the arrangement 
agreeing closely, for example, with the dorsal structures of 
some species of Stricklandia (St.-Joseph, 1938, text-fig. 21). 
Distinct outer-plates have not been noticed, they may be 
fused with the bases of the brachial-processes or be un¬ 
differentiated in the shell-thickening at the posterior end 
of the valve. 

Aliconchidium yassi, sp. nov. (Figs. 1-4.) 

Material .—About thirty specimens (mostly fragmentary) 
from the collection of the Geology Department of Sydney 
University. 

Horizon and Locality .—Bowspring limestone, Hume 
Series at Limestone Creek, quarter-mile north of “ Silver- 
dale ” House, between Yass and Bowning, New South 
Wales. The correspondence with the genus Conchidium 
in the structural grade of so many characters indicates 
that this form is of about the same age. Conchidium 
is commonest in the Upper Silurian of Sweden, England, 
and North America, and the Lower Devonian of the Urals; 
the rather “ advanoed” features of Aliconchidium, e. g., 
the long, straight hinge-line and the alate shape, suggest 
a rather late horizon. 

Hobtype (here selected).—Speoimen 6534 a, Geol. Dept. 
Coll., Sydney Univ. (see fig. 2). 
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Paratypes. —Specimens 6534 b~c, Geol. Dept. Coll., 
Sydney Univ.; A. 10322-27, Sedg. Mus., Cambridge. 

This species is perhaps that found by Mitchell in the 
Lower Limestone at B owning : “ a deeply corrugated 
Pentamerus of triangular shape, that I have not yet 
identified, and which appears to be typical of this zone.” 
(Mitchell, 1887, p. 1198). 

Diagnosis. —Largely as for the genus. The valves are 
very thick and massive. The profile varies from mode¬ 
rately to strongly biconvex ; in some of the larger speci¬ 
mens the ventral umbo arches forward above the hinge- 


Fig. 3. 



Altconchidium yasai, »p. n. 

Ventral valve of paratype. x J approx. Specimen 6534 6, Geol. Dept. 
Coll., Sydney University. Bowspring Limestone, Hume Series, 
near Yaaa, N.8.W. 

lino. The greatest width of the shell is attained in the 
cardinal region, which is considerably extended in the 
strongly alate forms. The valve-surfaces carry slight, 
rounded oostse. The spondylium is approximately tri¬ 
angular in section or with gently curved walls. The 
septum increases in height anteriorly and continues below 
the end of the spondylium to the anterior mar gin of the 
valve, its duplex character being always dearly marked. 

Dimensions (in mm.):— 

length. Breadth. Thiekneea 

«0 62 48 

40 64 — 

43 60 _ 


(approx, present dimension* of 
nolotypo). 

(a ventral valve, incomplete). 

(' ft ft tt ). 
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The holotype ia a rather gerontio specimen in which 
the alate outline has been modified owing to growth 
round the valve-margins. Fig. 3 shows the shape of the 
ventral valve of typical adult individuals. 

Fig. 4. 



AUeonohidiwm yaui, «p. n. 

I-IV.—Transfers from a ventral valve, x 1$. Specimen A. 10326. 
Sedg. Mu*., Cambridge. V-VI.—Trane verse Motions of two ventral 
valves. Specimens 6834 o-e, Geol. Dept. Coll., Sydney University, 
x 1{ and x If respectively. 

D^pseudodeltidium : S=spondylium ; T« tooth. 
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' The costse ate largest in the median plane, where a 
rudimentary fold may be developed in the ventral valve. 
Four or five costae occur to the centimetre at the anterior 
margin. The area is smooth or crossed by fine growth¬ 
lines ; it is distinctly separated from the rest of the valve. 
A considerable development of secondary shell-material 
occurs at the posterior ends of the valves, embedded within 
which are preserved the early growth stages of the dental- 
plates forming the septum, and of the cardinalia. Further 
towards the anterior of the dorsal valve than is shown 
in the seotions in fig. 1, the brachial-processes probably 
separated from the valve-wall and extended beyond the 
ends of the inner-plates. 

In a number of external characters the species shows 
the same large range of variation that has been noted 
in other PentameritUe. The convexity of the valves, 
incurving of the umbones and the outline of the shell are 
the least constant characters, and it is interesting to find 
the same plasticity in these features occurring in different 
members of this family. In hardly any other Pentamerid 
yet described are the structural details of the pseudo- 
deltidium so clear as in Aliconchidium, yassi, and it would 
seem that throughout the Pentameracea the pseudo- 
deltidium was formed of the thin layer of shell-material 
lining the spondylium. The whole layer may have been 
secreted by the mantle lobe sheathing the much reduced 
pedicle in this group. 
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XXII. — Revisional Notes on the Qenus Euplcea F. By 

A. Steven Gobbet, British Museum (Natural History). 

As far as the males are concerned, in any particular 
habitat, there is usually little difficulty in separating 
Euploea specimens into their respective species ; the 
problem of associating the geographical races of the same 
species is more involved. An examination of the males 
has shown the Indo-Malayan species of the genus to be 
as given in the key on page 259. Although Fruhstorfer 
(1910-1911, in Seitz, Grossschmett. Erde, ix. pp. 225-278) 
recognized over 140 different species of Euploea, it is 
doubtful, in fact, if more than 40 species exist. 

For the purpose of identifying males of Euploea species, 
the following considerations are important:— 

(а) In some species there are one or two sericeous 
stripes, known as “ brands,” in space 1 b on the upperside 
of the forewing. The blue stripe in Bpace 1 b in E, 
eleusina, E. leucmtietos and E. dioohtianus is regarded as 
a brand, for there is a corresponding sericeous stripe in 
the same position on the underside. 

(б) The design and character of the markings in spaces 
1 a and 1 6 on the underside of the forewing are highly 
important. Often there is a stripe in the anterior half 
of spaoe 1 6, which may be pale and, in some cases, with 
a blaokish brand overlying it, or it may comprise only 

Anti. d> Mag. N. Hitt. Ser. 11. Fef. ix. 18 
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a dark sericeous stripe. The whole of space 1 a t and 
usually some portion also of space 1 ft, is pale and rather 
shining, and different in appearance from the rest of the 
wing. In some species there is a prominent thickened 
patch of pale scales below the stripe in space 1 6 and 
occupying an area in the centre of spaces 1 a and 1 ft. 

(c) The forewing dorsum may be almost straight, 
curved or bowed, and in some species the dorsum varies 
according to the habitat. 

(d) In the costal region of the upperside of the hindwing 
is a pale nacreous area of varying extent but confined to 
spaces 7 and 8 in all species except E. ctotisina. In many 
species, in the anterior half of the hindwing and below 
the pale nacreous area, is a large oval and slightly shining 
area termed the speculum ; it is paler than the rest of 
the wing and contains the androconial scales. Tn some 
groups there is, on the speculum, a prominent, raised, 
ooloured patch of scales which is usually pale yellow 
(yellowish buff in E. gamelia and white in E. diocldianus ), 
and situated in or extends into the cell. 

The above-mentioned secondary sexual characters are 
liable to some modification on passing from one geo¬ 
graphical sub-region to another. 

In the fore wing cell, in both sexes, a ream rent vein 
from the discoidals is present in some species. 

Only in E. doubleda/yi and E . mulciber are the andro¬ 
conial scales distinctive. In a majority of species, the 
male genitalia exhibit little differentiation, but E. double - 
dayi , E. eleusina\ E. phwnaieta , E. klugii , E. leucoetictos 
and E. diocletianus are distinctive in this respect. 

The larvae of E. core asela Mre. from Ceylon, ami/mone 
(Godt.) from Hong Kong and corinna. (W. S. MacLeay) 
from Australia are similar, as are those of E . midamus 
midamus (L.) from Hong Kong and ochsenheimeri Luc. 
from Java. On the other hand the larva of E. klugii 
koUari C. & R. Feld, from South India is quite different 
from that of E. leucostictos leucostictos (Gmelin) from 
Java, although it has been suggested that these are races 
of a single specieB. 

The genus Euplcea is remarkable for the great similarity 
in facies shown by different speoies flying in the same 
habitat. Leaving aside the rather specialized species 
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E. crameri, E. phtenareta and E. diocletianns , the remaining 
three Ceylonese species exhibit the same “ core ’’-like 
facies; as a rule, species from Sikkim and Assam are 
highly blue-glossed and rather “ mulciber ’’-like in appear¬ 
ance, while Burmese forms have usualty a double series 
of white submarginal spots on the hindwing, a character 
which, together with the blue gloss, tends to disappear in 
Neomalaya (t. e . Malaya, Sumatra and Borneo). Some 
of the races from Paramalaya (?. e. the islands off the 
west coast of Sumatra) show obsolescence of the white 
spots ; representatives from Java and the islands as far 
as Sumba are smaller in size and rather drab in appear¬ 
ance ; Luzon forms have large white subapical markings 
on the forewing and are often blue-glossed. The Ccle- 
besian races are larger, with prominent white discal and/or 
post-discal white spots. Moluccan races are darker, with 
reduced or obsolete markings, and representatives from 
New Guinea are rather similar. Forms from islands of 
the Timor group are remarkable for the rather falcate 
forewing and the greatly increased white spotting; 
representatives from Australia are similar to the corre¬ 
sponding forms from New Guinea or Timor and, in the 
case of E. tulliolus , it is evident that Australia has been 
colonised by forms from both Timor and New Guinea, 
which now fly together in some districts and apparently 
do not interbreed. The occurrence of two “ species ” of 
the same species-complex in the same habitat makes the 
question of nomenclature somewhat involved, and par¬ 
ticularly so in the case of the E . tulliolus- complex where 
two distinct forms occur together, and apparently behave 
as distinot species, in the Sula Islands, New Guinea and 
Australia.* 

* The following arrangement of the E. tulliolus species-complex 
is suggested:— 

1 (8). Upperside hindwing with white sub¬ 

marginal spots small or obsolete. 

2 (6). Upperside forewing apical half of wing 

blue or purple-blue glossed, and with 
white or pale violaceous submarginal 
spots. 

3 (4). Upperside forewing looking a large white 

■pot at the base of space 2 in both sexes tulliolus (F.), 1793* 

(Distribution and raoes as given in key to the genus on p. 264.) 

4, Upperside forewing with a large white [Feld., 1363. 

•pot at the base ofspaoe 2 in both sexes E. hewitovrtfi 0. & R. 


18* 
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There are other instances of an overlap in the distribu¬ 
tion of widely ranging Euploea species, and the most 
instructive of these is that of the E. doubledayi- complex. 
In the Malay Peninsula are two quite distinct forms of 
this species-complex known as evalida (Swinh.) and 
gardineri Fruh. These can be separated at sight, the 
first-named being larger, with a darker forewing and, in 
the female, with white (fiscal spots on the forewing. No 
intermediates are known and there is no overlap as 
regards the length of the forewing. (Mean length 
forewing of Malayan evalida 0*5 mm. (10 specimens) ; 
mean length $ fore wing of Malayan gardineri^ 42*2 mm. 
(27 specimens). E(x —x) 2 for evalida—5 2*50; E(x—x) % 
for gardineri- 99*48. Between the means, (=10-76, 
^-{. 7 ^= 35 , / > <-01. Difference between means highly 
significant, vide Fisher, ‘ Statistical Methods for Research 
Workers \ It is well known that geographical races 
differ, almost invariably, by a large number of genetical 
factors, so that interbreeding between such races produces 
a series of intermediate forms. The absence of such 
intermediates between evalida and gardineri in the Malay 
Pensinsula strongly suggests that no interbreeding occurs 
and that the two forms are now behaving as distinct 
specific entities. The Burmese representative of the 
E. doubleday i - co m pi e x resembles evalida , while the 
Malaysian sories of races show close affinities with 
gardineri. In this case, the occurrence of evalida and 
gardineri together in the Peninsula admits of a ready 
explanation. It has long been established that the present 


(Celebes and Buia Islands. Haoes are hewitsonii C. Sc B. Feld. 
(vxhyticinlhtM Btlr.), Celebes ; besinen&is Fruh., Sula Beni; mangolina 
Fruh., Sula Mangoli.) 

6. Smaller. Upperside forewing dark 
brown (light brown or whitish violet in 

some forms), with much reduced [Feld., 1865. 

spotting. B. stephensii C. Sc R. 

(Moluccas, New Guinea, and Bismarck Archipelago. Races are 
salabonda Kirsch, Halmaheira ; stephermi C. Sc R. Feld., Myso): pumila 
Btlr., New Guinea ; bismarckiana Fruh,, Laucnburg.) 

6 . Upperside hind wing with large white 

submarginal spots or a broad white sub- [MacLeay), 1826. 

marginal border. B. darohia (W. S. 

(Timor group and Australia. Races are hopfftri C. Sc R. Feld., Aru • 
ariabe C. Sc R. Feld, (-^hymens Btlr.), Timor; visenda Btlr., Timo? 
Laut; darchia (W. S. MacLeay), Darwin; nivmta Btlr., ^133 nai an 
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Peninsula was repeatedly connected with Sumatra and 
Borneo and it is pretty certain that, on more than one 
occasion, it was severed from the Asiatic mainland in the 
neighbourhood of northern Malaya and/or Peninsular 
Siam. It would appear that Malaya was first populated 
by the Malaysian gardineri at a time when it was separated 
from the mainland, while the union of Malaya and 
Pensinsular Siam was followed by colonisation by the 
evalida form from the north. Apparently, this southern 
infiltration is still in progress for evalida is not yet known 
south of the state of Selangor ; at the same time, gardineri 
has penetrated into Siam, where it is known as aeaatia 
Fruh. (vide Corbet, 1941, Proc. R. ent. Soc. Lond. (A), 
xvi. 101 & Zeuner, 1941, loc. cit. 117). 

In this instance the question of nomenclature presents 
no particular difficulty. The oldest name for the species- 
complex is doubledayi C. & R. Feld., described from North 
India, and clearly this must be applied to the Indian and 
Burmese species and its Malayan representative evalida. 
The oldest name for the remaining Malaysian forms is 
eyndhovii 0. & R. Feld., described from Java, and this 
can be employed for the Malaysian species of the complex. 

A parallel case is presented by the two forms of the 
*wm/?so7&-complex in Palawan, an island forming a link 
between Malaysia and the Philippine Islands and whose 
fauna is mainly Malaysian, although some Philippine 
forms are also present. The form butra Stgr. is probably 
the more recent arrival and is closely allied to the Philip¬ 
pine group of races, while cyllene Stgr. resembles the 
Malaysian forms. The quite extensive material in the 
British Museum shows no evidence of the existence of 
intermediate forms whioh suggests that butra and cyllene 
are now functioning as distinct species. It seems best to 
reserve the name summon (Godt.) for the species com¬ 
prising the Philippine races and Palawan butra . and to 
employ eleutho (Godt.) for the remaining forms in this 
widely distributed species-complex. On passing from 
Malaysia, to the Lesser Sunda Islands, to the Celebes and 
the Philippines, no sharp break in the appearance of the 
forms occurs, and it is evident that any boundary drawn 
between ehutho and summon in the east must be largely 
an arbitrary one. 

It was a common practice of the older authors to 
describe Euplata forms from incorrect localities and this 
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has led to endless confusion and, in some measure, has 
been responsible for the present chaotic condition of the 
genus. 

In the following key, the range of the species and the 
more important subspecies are given, the latter being 
selected so that the distribution of the species can be 
followed in Seitz. A few necessary notes on nomenclature 
may be added here : 

(i.) Talbot andLe Cerf (1925, Enc. ent. (B) i. p. 37) found 
the type specimen (sex not stated) of E. algea (Godt.), 
1819, Amboina, to be identical with duponrhelii Bsdv. 
(i. e. an eleutho form). The original description of 
Godart’s species, however, applies to a climena and not an 
eleutho form from Amboina. Mr. G. Talbot has kindly 
allowed me to say he is in agreement with this view. 

(ii.) The correct citation of the name eleutho is Danais 
eleutho Godart, 1824, Enc. meth., ix, p. 815 ; Guam, 
and not as usually given. The plate depicting this insect 
in Freycinet. ‘ Voyage autour Monde .... Zoologie \ 
pi. 83, fig. 2, could not have been published in 1815 as 
the voyage took place between 1817 and 1820. Even if 
the plate were published before 1824, the names on it 
would be invalid under the International Code as they 
are in French and not Latin. 


(iii.) Fruhstorfer (1910, in Seitz, Grossschmett. Erde, 
ix. p. 240) considered that the name bavdiniana (Godt.), 
1819, probably referred to the Timorese form E. eleutho 
orope Bsdv., although he regarded E. Sylvester timora 
Fruh. as a further possibility. I hardly think that 
Godart’s description can be applied to orope Bsdv. ; 
timora Fruh., is a better choice, but not an entirely 
satisfactory one. 


(iv.) Some authors have suggested that heldta Bsdv., 
from New Caledonia (type in B.M.), is conspecific with 
eleutho (Godt.). This is quite incorrect, helcita repre¬ 
senting an eastern extension of E. climena (Stoll). 

(v.) The name alcathoe (Godt.) refers to E. alecto 
melai%cholica Btlr., from Amboina, and not to E. eyndhovii 
eyndhovii C. & R. Feld., from Java, as is usually supposed, 
a fact pointed out by Snellen fifty years ago ! (Vide 
Tijd. Ent. xxxv. p. 1 ; and Grimshaw, 
1897, Trans. R. Soc. Ed in., xxxix. p. 3). 
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Key for the. Separation of Males of the, Indo-Malayan 
Species of Euplcea F. 

1 (19). Upperside hindwing without a promi¬ 
nent white or pale yellow raised 
patch in or extending into the cell. 

(9). Upperside forewing without a brand 
(but see E. core simulairix W. M. & 

Nic.). Forewing cell with a re¬ 
current vein. 

dimena Croup (—subgenus Vonana Mre.). 

3 (4). Forewing dorsum almost straight. 

Underside forewing with whole of 
space 1 a and often posterior edge 
and distal area of space 1 b strongly 
whitened ; in eastern races often a 
narrow elongate pale stripe in an¬ 
terior half of space l b (fig. 1). Upper - 
sido usually unmarked, except for a 
small white spot near the base of 
space 3 on the forewing in somo raoes; 

outer areas of both wings paler. E . climena (Stoll), 1782. 

(Engano, Java to Timor group, Moluccas, and eastwards. 
Races are dimena (Ptoll), Amboina; palmedo Doh., 
Sumba ; compta R6b., Timor Laur.) 

4. Forewing dorsum strongly bowed. 

5 (8). Underside forewing with one or two 

sex stripes in space 1 b. Forewing 
< 45 mm. 

6 (7). Underside forewing with a single pale, 

narrow, elongate stripe in the an¬ 
terior half of space 1 b ; the centre 
of the posterior half of space 1 b and 
anterior half of space 1 a with a 
prominent, pale yellow specialised 
area (greyish-buff in Java, and more 
easterly localities) (fig. 2). Upper- 
side hindwing with a pale yellow 
raised streak above the cell (obsolete 
in Java and more easterly localities). 

Underside hindwing with a thick, 
dark patch visible by transmitted 

li^it ... E. modesta Btlr. 1868. 

(Burma and Siam, through Malaysia (except Palawan) 
and the Lesser Sunda Islands to New Guinea. Races are 
modesta Btlr., Siam ; buxtoni Mre., “ Sumatra ” [agrees 
Central Siam]; ainose Bryk (—moorei Btlr. neo C. <fe R. 
Feld.), Sumatra ; lorzee (Mre.) ( =broohei Mre., syn. nov.), 
Borneo; tenggerensie Fruh. (—lamos Fruh.), Bast Java; 
deheeri Doh., Sumbawa ; Ivgens Btlr., New Guinea.) 
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7. Underside forewing with two moder- 

ately long and broad blackish sex 
stripes in space 1 b, the two arranged 
to form a parallelogram, with the 
anterior distal edge nearer the ter- 
men; otherwise posterior lialf of 
space 1 b and whole of space 1 a 

greyish white (fig, 3) . .. E, crameri Luo., 1863. 

(Burma, Siam and Malaysia (except Palawan). Races 
are crameri Luc., “ Manille '* [Borneo]: Oceania Doh., 
Engano.) 

8 . Underside forewing without a sex 

stripe ; posterior half of space 1 b 
and whole of space 1 a paler than the 

rest of the wing (fig. 4). Forewing [1866. 

>46 mm... E. leachii C. 8c It. Feld., 

(Burma and Siam, to Malaysia and the Moluccas. 
Races are camaralzeman Bltr., Siam ; malayica Btlr., 
Malaya ; cratis Btlr.. Luzon ; leachii C. & R. Feld., 1865, 
Celebes ; spiculifero (Mre.), Burn.) 

9 (18). Upperside forewing with a single brand 
in space 1 6. Forowing cell recur¬ 
rent vein present or absent. 

10 (16). Upperside forewing brand dark or 

greyish brown. 

Upperside hindwing costal nacreous 
area not reaching vein 6. Fore¬ 
wing cell with recurrent vein. 

core Group (= subgenus Croatia Hbn.)- 

11 (14). Upperside hindwing costal nacreous 

area not reaching the subcostal vein 
between base and origin of vein 7. 

Upperside hindwing cell-area not 
blackened, and with the usual Eu- 
plena androconial scales. 

12 (13). Upperside forewing brand usually 

short and>always narrow, not reach¬ 
ing to below the origin of vein 2. 

Underside fore wing with a pale, 
elongate narrow stripe in the an¬ 
terior half of space 1 6, on which is 
superimposed a blackish stripe which 
usually almost covers the pale stripe 
(the blackish stripe obsolete in the 
race mmulatrix W. M. 8c Nie., from 
Great Nicobar, which has no brand 
on upperside); posterior half of 
space 1 b and whole of space 1 a 
shining greyish white (fig, 6), Fore¬ 
wing dorsum almost straight in 
Ceylon and India, bowed in Burma, 

Siam and Malaysia, and strongly 

bowed in Andamans and Nicobar* . E. core (Cram.), 1780. 






Undertide of forewing showing pattern in spaces 1 a and 1 6 in (1) 
Euplcea climena dimena (Stoll), Axnboina ; (2) E. modmta mod&tta 
Btlr., Mergui ; (3) K. crameri crarncri Luc., Borneo ; (4 )E. leachii 
malayioa Stir., Malaya; (5) E . core godartii Luo., Burma; 
(6) W„ tUmtfho epipharma Fruh., Sumatra; (7) iff. doubUdayi 

doubl&ayi C. A R. Feld., Burma. Male genitalia of (8) iff. dto- 
cktianm dioeUtianu* (F.), Aaaam ; (9) E. doubledayi doubhdayi 
C. A R. Feld., Burma; (10) E. phssnanta butieri Mr©., North 
Borneo (vesioa everted); (11) E. eleusina tleuaina (Cram.), Java; 
(12) iff. klugii enehsanii C. A R. Feld., Burma ; (13) iff. tmoo&tioto* 
Uuaostietoa (Gmel.), Java (cedeagua only). Male androoonial soale 
of (14) iff. mulciber nmlciber (Cram.), Malaya; (15) E. doubled# 
daublsdayi C. A R. Feld., Burma. 
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(Ceylon and South India to North India. China, Malaya, 
Sumatra, Java, and eastwards. Races are core (Cram.), 
South India ; andamanensi# Atkinson, Andaman Islands ; 
acherzeri C. Feld.. “ Ceylon ” [Car Nicobar); simulatrix 
W. M. & Nic., Great Nicobar; godartii Luc., “ Java” 
[probably Siam]; whe.deri Talb.. Peninsular Siam (also 
North Malaya) ; ampmone (Godt.), " Amboina ” [South¬ 
east China]; distantii (Mre.), North-east Sumatra; 
renominata Bryk ( -inconspicua (Mre.)). South-west 
Sumatra ; rmzares Dbl. ( -=huworthii Luc.), Java ; corinna 
(W. S. MacLeay), Cape York, Australia.*) 

13. Upperside forewing brand very long 
and moderately broad, with basal 
end extending at least to under ori¬ 
gin of vein 2; in some races the 
brand is slightly concave towards the 
dorsum. Underside forewing whole 
of space 1 b darkened, except the 

anterior edge of vein 1 (fig. 6). Fore- [1824, complex, 

wing dorsum curved . E. swainson (Godt.), 

(North India and Siam, throughout Malaysia, to the 
Philippines and eastwards. Races of E. rleMho are dei<me 
Westw., Assam ; cyllene Stgr., Palawan ; horsfieldii C. & 
R. Feld. (== diana Btlr.), Celebes; duponchelii Bsdv., 
Buru ; elentho (Godt.), Guam. Races of E, swain son are 
kutira Stgr., Palawan ; svmnson (Godt.), “ Tndes orien¬ 
tals ” [Philippines].) 

14. Upperside hindwing costal nacreous 
area extending to the subcostal vein 
between base and origin of vein 7. 

Upperside hindwing cell-area strong¬ 
ly blackened and containing long, 
narrow, wedge-shaped androconial 
scales, with edges haired (fig. 15 ). 

Upperside forewing brand long and 
narrow, not usually extending to 
below the origin of vein 2. Under¬ 
side forewing with the whole of space 
16 darkened (fig. 7). Forewing 
dorsum curved. Upperside fore¬ 
wing dark, velvety brown, unmarked; 
upperside hindwing submarginal 

spots prolonged to streaks. Mai© [Feld., 1865, oomplex. 
genitalia (fig. 0) . E . dwbkdayi C. * R. 
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(North India, Siam and throughout Malaysia. Races 
of E. doubledayi are douhledayi C. & R. Feld., Assam ; 
evaiida (Swinh.) (= monticola Moult.), North Malaya. 
Races of E. eyndliovii are msatia. Fruli., Siam : gardineri 
Fruh., Malaya ; eyndhovii 0. & R. Feld. ( --alcuthoe auctt. 
nec Godt.), Java. E. tobleri Semp.. Luzon, and of which 
meUeni (Mre.), Mindanao, appears to ho a race, lacks the 
distinctive androconia on the hindwing.) 

eleuaina Group ( = subgenus Belinda Mro.). 

16. Upperside forewing brand pale bluish 
white, moderately long and narrow. 

Upperside hindwing costal nacreous 
area extending into space 5. Upper* 
side forewing with pale bluish white 
submarginal spots. Forewing cell 
without recurrent vein. Male geni¬ 
talia (fig. 11) . h\ eletutiiui (Cram.), 

[1780. 

(Java and Celebes. Races are r/pitshta (('ram.), Java ; 
mniszecJm C. & R. Feld. Celebes.) 

16. Upperside forewing with two brands 
in space 1 b. Forewing coll with re¬ 
current vein. 

Sylvester Croup (—-subgenus Stictoplm Btlr.). 

17 (18). Upperside forewing with anterior 
brand nearly as long as posterior 
brand. Forewing dorsum nearly 
straight. Upperside hindwing wit it - 
out an extensive buff speculum iu 

costal half of wing. E. sylvexter (F.), 1793. 

(Ceylon to North India, lndo-China, and throughout 
the Malay Archipelago to New Guinea and Australia. 
Races are coreta (Godt.), “ Indes orientales" [South 
India]; harrisii C. & R. Feld., Cochin-China ; lacordairei 
Mre., Java; Iwtifica Btlr. ( —dufresne auctt. nec Godt.), 
Philippines ; scMegelii C. & R. Feld.. Celebes ; doleschaUii 
C. Feld., New Guinea ; sylvteter (F.), Australia.) 

martimi Group. 

18. • Upperside forowing with anterior 
brand much shorter and narrower 
than posterior brand. Forewing 
strongly bowed. Upperside hind¬ 
wing with a shining buff speculum 
extending from below the costal 
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nacreous area to the upper portion 

of the oell. E. martmii Nio., 1899. 

(Sumatra only. Races are martinii Nic., North-east 
Sumatra; astrana Fruh., West Sumatra.) 


19. Upperside hindwing with a prominent, 
pale yellow or white raised patch in 
or extending into the cell (this patch 
yellowish buff in E. garmlia). 

90 (85). tipper forewing without a brand. 

muiiber Group (=subgenus Trepaichrois Hbn.). 

81 (22). Upperside hindwing with a small, 
pale yellow, wedge-shaped, raised 
patch confined to anterior por¬ 
tion of cell. Forewing dorsum 
not strongly bowed. Upperside 
hindwing speculum with long club- 
shaped androconial scales, with 
edges Btrongly haired (fig. 14). Fore¬ 
wing cell with recurrent vein. E. muloiber (Oram.), 

[1777. 

(South India to North India, Indo-China, Malaysia, 
Philippines and Celebes. Races are mulciber (Cram.), 
South-east China ; dvfreane (Godt.) (—diocletia (Geyer), 
megilla Erichs.), Luzon ; gelderi Snell.. Flores ; euctemon 
Hew., Celebes, euctemon lacks the long androconial 
Beales.) 

22. Upperside hindwing pale yellow, 
raised patch larger and not confined 
to ceil, and with usual Euplcea andro- 
oonial scales. Forewing dorsum 
strongly bowod. Forewing cell 
without recurrent vein. 


tvllidlu8 Group (—subgenus Calliplcea Btlr.) 

23 (24). Upperside hindwing raised patch not 

extending below middle of cell. Fore- [1793, ooroplex. 

wing < 40 mm. Genitalia normal . JE. hUliolue (F.), 

(South Burma and Siam, through the Malay Archi¬ 
pelago (except Paramalaya) to New Guinea, Australia and 
eastwards. Races of E . tullioluH are lcoxinga Fruh. 
Formosa; hainana (Hoik), Hainan; usurpata Hulst. 
(—mazares Mre. nec Dbl.), Java ; tulliolus (Fab.) Queens¬ 
land. See key on page for other forms of the 
tulliolus complex.) 

phmmreta Group (-^subgenus Euplma F.). 
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24. Upperside hind wing raised patch ex¬ 
tending to within I or 2 mm. of sub- 
median vein. Forowing >45 ram. 

Saccus and rodeagus remarkably [(Schaller), 1785. 

short (fig. 10) . E . phmnareta 

(Ceylon, Burma and Siam, throughout the Malay 
Archipelago (except the Timor group) to New Guinea 
and eastwards. Races are corns (Fab.), Ceylon; castelnaui 
C. & R. Feld, (—phaebua Btlr.), Malaya; phsenareta 
(Schaller), Amboina.) 

26. Upperside (brewing with a single brand 

in space 1 6. Forewing dorsum 
strongly bowed. 

gamclia Group (—subgenus Anadeura Mre.). 

26 (27). Upperside hind wing with a yellowish 
buff, lenticular raised patch confined 
to the anterior portion of the cell. 

Upperuido forowing brand short and 

broad. Forewing coll with recurrent [[1825]. 

vein. R . gamelia (Hbn.), 

(Java only.) 

27. Upperside hindwing with pale yellow 

(or white) raised patch not confined 
to cell. Forewing cell without re¬ 
current vein. 

midamus Group (=subgenus Salpinx Mre.). 

28 (33). Upperside forewing with distal end of 

cell not broadly whitened. 

29 (30) Upperside forowing brand long and 

narrow, with basal end almost under 
origin of vein 2. Clasper with distal 

edge excavated ; mdoagus curved .. E. midamus (L.), 1758. 

(Sikkim to Indo-China, Malaysia and tho Philippines. 
Raoes are midamua (L.), South-east China; roepstorffi, 
(Mre.), Andaman Islands ; ochaenheimeri Luc., Java ; 
timiUima Mre., Luzon.) 

SO. Upperside forowing brand shorter, 
broader and lenticular, with basal 
end far removed from origin of vein 
2. Clasper with distal edge convex. 

21 (32). Upperside forewing brand usuallv 
only slightly paler than ground. 
jBdeagus sharply bent about one 
third from distal end ( fig. 12). Upper- 
side forewinff marginal spots always 
present; submarginal spots usually 

white, violet-tinged in some races .. R. klugii Mre„ 1857. 

(Ceylon and South India to Sikkim, Indo-China and 
North Malaya. Races are klugii Mre., North India ; 
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minorata (Mre.) (=neyleyana (Holl.)). Hainan ; ericheonii 
C. & R. Feld. “ Jndia septentrionalis, Cochin ” (=crasm 
Btlr., Siam).) 

32. UpperHide forewing brand pale bluish 
white. iEdeaguj* curved (fig. 13). 

Upperside forewing usually without 
marginal spots ; submarginal spots 

pale blue in In do-Malayan raoos.... E. leucostictos (Gmelin), 

[ 1790 . 

(Burma and Indo-China, throughout the Malay Archi¬ 
pelago (? except the Timor* group). Races are leucostictos 
(Gmelin), Java ; weniwoodii C. & R. Feld, ( — viola. Btlr.), 
Celebes ; rwmerte# (Hbn.). Amboina.) 

83. Upperside forewing with distal end 

of cell broadly whitened. Upper- 
side forewing brand pale blue, rather 

short and ovate. Male genitalia [1793. 

(fig. 8).. .. E. diocUUanus (F.), 

(Sikkim to Siam, Malaysia and Celebes. Races are 
rammyi (Mre.). Nepal ; diocle.tianns (Fab.) “ India 
u India orientali '* |Peninsular Siam or Malaya] ; e:\ipator 
Hew., Celebes.) 

From an examination of the male secondary sexual 
characters, it appears to me that the remaining Euplcea 
species are as listed below, and this arrangement has been 
adopted at the British Museum. The arrangement can 
only be regarded as tentative, however, pending an 
investigation of the male genitalia. Some uncertainty 
exists regarding the status of boisdnvcdii, melanopa, 
euriana88a and dalman ii. 

climena Group. 

youdotii Bsdv., 1833 (Reunion), euphon (F.), 1798 
(Mauritius) and desjardinsii (Guer.), (Rodriguey) 1844, 
may prove to be conspecific. helcita Bsdv., 1859 ($few 
Hebrides to Cook Is.); latifasciata Weym., 1885 (Celebes); 
nubaida (Gr. Sm.), 1896, and of which radica Fruh. is a 
race (Moluccas); eboraci (Gr. Sm.), 1894 (Bismarck 
Archipelago); wallaeei C. Feld., 1860, remarkable for the 
row of hairs along vein 1 on the upperside of the hindwing 
(Moluccas to New Guinea); batesii C. & R. Feld., 1865 
(Molucoas to Solomon Is.); honesta (Btlr.), 1882 (Solomon 
Is.); ahathoe (Godt.), 1819, male with speculum blackened 
and with specialized androconial scales as in doubledayi 
(Moluccas to Australia and New Guinea). 
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core Group. 

lacon (Gr. Sm.), 1894 (Biak and New Britain); rttagou 
Mart., 1912 (Celebes); denUplaga Rothsch., 1915 (Ceram); 
nechos Mathew, 1887 (Solomon Is.) ; mitra Mre., 1857 
(Seychelles); tobleri Semp., 1878 (Philippines); bois- 
duvalii Luc., 1853, of which fraudulent Btlr. is a form 
and proserpina Btlr. a race (Solomon Is.. New Hebrides 
and Fiji Is.); melanopa Rob.. 1887, and eurianmsa Hew.. 
1858, may be oonspecific (both from New Guinea); 
dalmanii C. & R. Feld., 1865 (Moluccas to New Guinea). 
The last four species have the hindwing sj>eculum black¬ 
ened and with specialized androconial scales as in 
tloubledayi. 

mulciber Group. 

albicosta Joicey A Noakes, 1916 (Biak). 

trcitschkei Group. 

treitschkei Bsdv., 1832 (New Guinea to Bismarck 
Archipelago and New Caledonia). 

eleutrirM Group. 

usylbui Godin. & Salv., 1888 (Solomon Is.). 

midamus Group. 

uaipetes Hew., 1858, pertains to the leucoslictos complex 
(Aru Is., Australia, New Guinea and Bismarck Archi¬ 
pelago). 


XXlH.---#polia Mentaioienais: Rhopalocera, Danaidm. 
By A. Sthvbn Corbet, British Museum (Natural History). 

The butterflies dealt with in this paper form part of a 
collection made in the Mentawi Islands in 1924 by 
Messrs. C. Boden Kloss and N. Smedley ; the few speci¬ 
mens taken by Dr. H. H. Karny, who visited the Islands 
at the same time, are placed in brackets. 

Damns chrysippus chrysippus (L.). Pulau Tello,<J. 

The specimen, which is of the form alcippoidee (Mre.), 
agrees with specimens of the same form from Nias, where 
both this form and form bataviana (Mre.) ooour. 
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Datums melanippus keteus (Hagen). Siberut, 71 

17 99 (3 <?<?. 2 99); Sipora, 21 <J<?, 11 9?; North 
Pagi Is., <$, 9. 

Of fcetejw, Hagon (1902, Abh. Senckenb. Naturforsoh. 
Qee. xx. p. 322) recorded 150 examples from the Mentawi 
Island s, and he mentioned also a single male of the 
Sumatran subspecies hegesippus (Cram.), this latter 
specimen being darker than typical examples from 
Sumatra or Singapore. 

Danaus melanippus umbras iis (Fruh.). Pulau Tello, 9- 
Danaus melanippus hegesippus (Cram.). Padang, 7 c?c?> 9- 

Danaus aspasia vlrldana, subsp. n. Siberut, 10 3$, 9; 
Sipora, 5 10 ?9 ( 9 ). 

Differs from subspecies kheili (Stgr.), from Nias, and 
from subspecies chrysea (I)oh.), from Engano, in the 
greenish tinge of the yellow markings, which are hardly 
less intense on the forewing than on the hindwing. Quite 
distinct from subspecies caulonia (Fruh.), from the Batu 
Islands, in which the hyaline spots in the apical half of 
the forewing are not pigmented. Forewing 38 mm. in 
male holotype ; 40 mm. in female allotype. Both types 
from Sipora (B.M. Types Rhop. Nos. 476 and 477). 

Danaus aspasia thargalia (Fruh.). Padang, 9- 

Danaus hamata pandora, subsp. n. Siberut, 7 

Near to subspecies septentrionalis (Btlr.), from Sumatra, 
but differs on the forewing in the narrower cell-stripe 
and in that the irregular cellular spot near the diBOoidals 
is usually broken into two, although these two portions 
are united by a fine line on the underside. Ground-oolour 
beneath darker and more uniform. Quite distinct from 
the Niasese subspecies rufiventris (Fruh.). Forewing 
51 mm. (B.M. Type Rhop. No. 475.) 

Danaus agleoldes odesta, subsp. n. Siberut, <$, 3 99 (9) I 
Sipora, 10 <?$, 21 99 ; North Pagi Is., 2 99- 

<J. In size and markings intermediate between sub¬ 
species meenius (Fruh.), from Sumatra, and erycina 
(Fruh.), from Nias, but the markings in the basal half 
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of the fore wing are rather diffuse, and the ground-oolour 
is slightly paler in the inner areas of both wings. Fore¬ 
wing 37 mm. 

$. Near to Sumatran nuenius, but differs in the whiter 
colour of the greyish-blue markings and in tho narrower 
markings in the basal halves of both wings. Forewing 
35 mm. 

Both types from Sipora (B.M. Types Rhop. Nos. 478 
and 479). 

Danaus vulgaris ooarinls, subsp. n. Siberut, 54 6 99 

(8 <$<$); Sipora, 12 11 9$; North Pagi Is., 

5 <J<J, 2 $?. 

Near to subspecies macrina (Fruh.), from Sumatra, but 
differs in the slightly whiter colour of the greyish-blue 
markings, and in the narrower cell-stripe on the forewing. 
Both sexes with broader markings than in Niasese 
megaroides (Fruh.). Forewing 36 mm. in male holotype ; 
35-5 mm. in female allotype. Both types from Siberut 
(B.M. Types Rhop. Nos. 480 and 481). 

Danaus vulgaris macrina (Fruh.). Padang. <J. 

Ideopsis gaura nigrocostalis (Hagen). Siberut, 25 

27 (2 <$-?, 8 99 ) ; Sipora, 5 7 9$ ; North Pagi 

is., 2 99 . 

The male closely resembles subspecies costalis (Mre.), 
from Nias (—batuna Fruh., Batu Is.), but the upperside 
is slightly more dusky and the cell-end spots on both 
wings are larger and more diffuse. 

Idea i to Ill daldorffl, subsp. n. Siberut, r?, 9; Sipora, 

4<?c?,6 9$. 

Both sexes darker and with larger black spots than in 
subspecies logani (Mre.), from Sumatra. The spots are 
rather larger than in form favorinus (Fruh.) of the Bornean 
subspecies alcine (Fruh.), apd the edges are diffuse. On 
the upperside the wings are rather smoky, but not aa 
dark as in form favorinus, and entirely lacking the coppery 
hue found in that form. Forewing 75 mm. in male 
holotype and female allotype. Both types from Sipora 
(B.M. Types Rhop. Nos. 482 and 483). Named after 
I). K. Daldorff, who visited Sumatra from 1795 to 1796 
Ann. da Mag. N. Hist. Ser. 11 . Vd. ix. 19 
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and vu one of the earliest, collectors to send Sumatran 
butterflies to Europe. 

Hagen’s record of Heatia reinwardti Mre., from the 
Mentawi Islands, probably refers to the form described 
above. A series of both sexes from Pulau Tello in the 
British Museum are not separable from Sumatran Idea 
stolli logani (Mre.). 

Euplcea modeata morriai (Hagen). Siberut, 43 29 $9 

(<J, $); Sipora, 27 <&?, 6 99 ; North Pagi Is., 5 <J<$, $. 

A female from “ Padang ” so olosely resembles Mentawi 
females, and is so different from the Sumatran subspecies 
ainose Bryk (—moorei (Btlr.), nec C. & R. Feld.), that it is 
probable that a mistake in labelling has occurred. Re¬ 
garding the nomenclature of the Malaysian species of 
Euplcea, vide Corbet, 1942, Ann. & Mag. Nat. Hist. xi. 
p. 253. 

Euplcea crameri mentavica (Hagen). Siberut, 27 
5 9$ (<J) ; Sipora, 7 <J<J, 2 99 ; North Pagi Is., ?. 
Euplcea eleuiho aeitzi (Hagen). Siberut, 8 <J<£ ; Sipora, <J. 

Euplcea eyndhovii araea Fruh. Siberut, 16 17 99 

(2 <?(?) ; Sipora, 5 99 ; North Pagi Is., 2 <£J. 

Euplcea mulciber rnaaaei (Hagen). Siberut, 44 <$<$, 11 99 
(2 c?<?); Sipora, 11 <J<J, 9 99 ( 9 ); North Pagi Is., 

&2 99. 


Euplcea mulciber vandeventeri Forbes. Padang, 9- 

Euplcea phtenareta goodsonl, subsp. n. Siberut, 3 AA : 

North Pagi Is., 9- 

<?• Forewing apex more pointed than in other Malaysian 
races. Differs from subspecies phseretena Kheil, from 
Nias, in the muoh reduced spots on both wings, and 
particularly in the apical third of the forewing, where the 
marginal spots tend towards obsolescence. On the fore¬ 
wing the outer submarginal spots are inwardly more 
sharply defined than in phseretena, while the inner sub¬ 
marginal Bpots become fainter beyond the cell. On the 
underside the spots are smaller than in the Niasese race. 
Forewing 58 mm. (B.M. Type Rhop. No. 474.) 
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It is impossible to say whether the female pertains to 
subspecies goodsoni or represents a new subspecies. The 
upperside is darker and more uniform brown than in 
phseretena $, and the spots, particularly those on the 
forewing, are muoh reduced, the inner submarginal spots 
becoming faint beyond the cell and the marginal spots 
becoming obsolete at the apex. The spots are dearly 
defined and not diffuse as in phmreiena. The underside is 
darker, with the spotting much reduced in the apical half 
of the forewing. Forewing 60 mm. 

The new subspecies is named after Mr. F. W. Good son, 
of the Tring Museum, who carried out the preliminary 
arrangement of the Mentawi material and to whom I am 
indebted for much help during visits to Tring. 

Euplaea midamus sticheli (Hagen). Siberut, 6 33 ; Sipora, 
3 33 , 2 

Euplaea midamus limyrus Fruh. Pulau Tello, <$. 

Euploea lsusosttotos regular!*, subsp. n. Siberut, 3, $. 

Differs from all described races of E. leuoostictos (Gmel.) 
in that the small, pale blue submarginal spots on the 
forewing are uniform in size and do not increase from 
tornus to apex. Nearest to lightly-marked examples of 
the Sumatran subspecies vestigiata Btlr., but the hind¬ 
wing above and both wings below are darker brown, the 
spotting on the underside is muoh reduced, and the blue 
oolour of the upperside of the male lacks the rich lustre 
of Sumatran males. Forewing 48 mm. in male holotype ; 
44*5 mm. in female allotype. (B.M. Types Rhop. Nos. 
484 and 485.) 

The only species of Danaidse recorded by Hagen and 
not obtained by Messrs. Kloss and Smedley is Danaus 
melaneus (Gram.), of whioh races are known from Nias and 
the Batu Islands. 


18* 
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XXIV .—The Osteology and Relationship of the Bathypelagic 
Fish Macropinna microstoma, with Notes on its Visceral 
Anatomy. By Wilbert McLeod Chapman, U.S. Fish 
and Wild Life Service. 

Author’s Abstract. 

The present report is a description of the osteology, 
gross visceral anatom} 1 , and, to some extent, the muscu¬ 
lature of the interesting bathypelagic fish Macropinna 
microstoma from the north-east Pacific Ocean. Of 
particular interest are the great changes in the head 
region occasioned by the enormous, dorsally-directed eyes, 
the peculiarities of the oral region, and the absence of an 
air-bladder. A new genus, Grimaldia, is proposed for 
Opisthoproctm grirnaldi Zugmayer. A new family, Win- 
teriidae, is proposed for the genera Winteria Brauer and 
Rhynckohyalus Barnard. Berg’s new suborder of the 
Isospondyli, Opisthoproctoidei, is accepted with the 
provision that it be enlarged to include the Macropinmdse, 
Winteriidee, Xenophthalmichthyidae, Bathylagidae, Micro- 
stomidae and Argentinidse, as well as the Opisthoproctidse. 

In the original description of Macropinna microstoma 
(Chapman, 1939) the writer indicated its relationshipa 
with Opisthoproctm on the basis of external anatomy, 
but found that there were sufficient differences from the 
latter to warrant the erection of a new family for the fish. 
Since that time the International Fisheries Commission 
has collected another specimen of this species, huger than 
the types, which was kindly made available for anatomical 
study. The following description is based on this fish, 
a female 52 mm. in standard length, taken at IFC Station 
1750 C., Lat. 51 c 46' N., Long. 131° 37'W., Feb. 1939, 
over 1200 fathoms of water. Appreciation is expressed 
to Mr. H. A. Dunlop, Director of Investigations of the 
International Fisheries Commission, for permission to 
work on this specimen. 

Antobbital Pobtion ok Cranium. 

The antorbital portion of the cranium is of greater 
extent in proportion to the postorbital portion than is 
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usual in fishes. It is unusual also in that the palato- 
quadratc complex is securely and immovably synchronized 
with it anteriorly. The largest element is the ethmoid 


Fig. 1. 



Lateral view of skull of Macropintia microstoma, with opercular 
and oiroumorbital hones removed, x 2J. 

cartilage (figs. 1, 3 and 4). This element is broad, 
flattened, and U-shaped from the dorsal aspect. 
Posteriorly it sends a slender strip of cartilage dorsally 
under the frontals to the alisphenoids, and a similar strip 
ventrally along the dorsal side of the parasphenoid. 
Dorsally it is overlain by the frontals and the broadly 
expanded mesethmoid. Ventrally it is overlain by the 
parasphenoid and the vomer. Laterally it bears the 
prefrontals. 

The meeethmoid (figs. 1, 2 and 3), while very thin, is 
broadened anteriorly to completely cover the anterior 
half of the ethmoid cartilage. Posteriorly it extends 
dorsally along the ridge of the latter under the frontals, 
which lie over its posterior end. The element appears to 
be ankylosed to the vomer around the anterior edge of 
'the cranium. 

Th 6 frontal* (figs. 1 and 3) are so securely fused together 
on the midline that the suture is not apparent. Anteriorly 
they form the thin narrow structure whioh curves down 
over the ethmoid cartilage to overlie the mesethmoid. 
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Between the orbits they are compressed and each forma 
on its dorsal surface a high vane, the two of which are 
fused dorsaUy and form a closed tube for the sensory 
oanal. Behind the orbits this vane returns to the normal 
level of the bone, and the bone fans out laterally over 
most of the dorsal surface of the jK)8torbital region of the 
cranium. The anterolateral edge of this portion of the 
bone is more heavily ossified than the mid-portion and 
fbms a strong strut to lie over the dorsal side of the 
alisphenoid and sphenotic. Posteriorly the bone lies over 
portions of the sphenotic, the parietal, the epiotic, and 
most of the supraoccipital. 

From a side view the parasphenoid (figs. 1 and 4) has 
a sigmoid shape. It is straight under the postorbital 


Fig. 2. 



Lateral view of skull of Macropinna microstoma, x 2§, 

portion of the skull, where it lies in the concavity between 
the bulging otolith bulla. Between the orbits it curves 
upward to the ethmoid cartilage. From a pointed mid 
over the basioccipital the bone widens over the l arge 
otolith bulla to the broad lateral wings. The lateral 
wings extend up to the prootics, but not to the aU* 
sphenoids. Anteriorly from the wings the bone becomes 
narrow between the orbits and continues forward nearly 
to the anterior end of the ethmoid oartilage. For nearly 
all its length on the latter the parasphenoid is overlain by 
the vomer * 
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The vomer (fig. 4), while thin, is a broad bone of roughly 
triangular shape. Posteriorly it is narrow, ending in a 
point on the parasphenoid. Anteriorly it broadens out 
to form the dorsal, tooth-bearing portion of the upper jaw. 
It bears 40 teeth in an irregular single series. The teeth 
are minute and conical. 

The prefrontal* (figs. 1 and 2) are merely small points 
of ossification on the postero-lateral edges of the ethmoid 
cartilage. 

POSTORBITAL PORTION OF THE CRANIUM. 

The postorbital portion of the cranium is fore-Bhortened. 
Except for the crest of the supraoccipital there are no 
ridges or prominent depressions on the dorsal surface. 
From the posterior edge of the fused frontals the cranium 
slopes posteriorly and laterally. This is the dorsal area 
of insertion of the anterior trunk muscles. None of the 
lateral cranial muscleR have their origins on the dorsal 
surface of the cranium. 

All of the cartilage bones of the postorbital portion of 
the cranium are separated from each other by a continuous 
band of cartilage. The alisphenoids of the two sides are 
joined together by it under the frontals. Below the 
alisphenoids the prootics of the two sides are likewise 
joined together by it. Between the prootics is a slender 
vertical rod of cartilage in the same position and much 
like the basisphenoid of Salmo, but entirely unossified. 
Ventrally the cartilage is greatly expanded between the 
exoccipitals, prootios and basioccipitals, and bulges out¬ 
ward to form bulla for the large otoliths. Dorsally the 
cartilage is again expanded into a broad area between 
the epiotics, pterotics and sphenotics. The anterior 
portion of this space is oovered by the parietal on each 
side. Between the epiotics and the supraoccipital the 
cartilage is oompressed to the extent that in one point 
the bones are nearly suturally joined. 

The most prominent feature of the ventral part of the 
neurooranium are the above-mentioned bulla of the otoliths 
(figs. I and 4), whioh form a large part of the ventral and 
lateral surfaoes. They bulge out markedly laterally and 
ventrally so that the lateral surface of the oranium above 
them and the space between them ventrally is distinctly 
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concave. While the parasphenoid, prootics and ex- 
occipitals participate in this to some extent, the main 
part of the bulla is made up of the expanse of cartilage 
noted above. Over the posterior one-third of the bulla, 
the exoccipitals, the basioccipital and the posterior edge 
of the prootics are inserted the anterior trunk muscles. 

The articular head of the hyomandibular rests in the 
concavity above the otolith bulla and extends along the 
entire lateral surface of the pterotics and sphenotics. 
These bones and the prootics are evenly rounded, without 
any special projecting supports for the hyomandibular 
articulation. 

The supraoccipital (figs. 1 and 3) is a large bone, most of 
which is covered by the frontals. Posteriorly it bears a 
sturdy crest. From this crest a tough, broad tendon 
extends posteriorly. The posterior edge of the bone 
slopes downward to form the roof of the foramen magnum. 

The parietal W (figs. 1 and 3) are thin superficial bones 
overlying portions of the pterotics, sphenotics and the 
broad expanse of cartilage between the pterotics. The 
anterior edge of each is overlain by the frontals. Mesially 
they extend to the epiotics and are widely separated from 
each other by the epiotics and supraoccipital. 

The epiotics (figs. 1 and 3) are heavy, rather large bones 
forming most of the postero-dorsal edge of the skull 
mesially. They abut closely against the supraoccipital. 
Anteriorly the bones are overlain by the frontals. Pos¬ 
teriorly they slope downward. On the dorsal surface of 
the epiotics is a slight transverse groove in which the 
post-temporals lie. 

The alisphenoids (fig. 1) are normal in position, size and 
shape. They are united dorso-anteriorly under the 
frontals by cartilage. A broad band of cartilage separates 
the bones from the sphenotics and extends, although 
narrower, between the alisphenoids and the prootics. 

The dorsal surface of the small sphenotics (figs. 1, 3 and 
4) is largely covered by the frontals and p&rietals, but is 
exposed anteriorly where it forms the lateral comers of 
this portion of the cranium. 

The pterotics (figs. 1, 3 and 4) are small conical bones 
forming the postero-lateral comers of the cranium. Most 
of their lateral surface is covered by the hyomandibular ; 
most of their dorsal surface is covered by the parietals. 
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The baeioccipital (figs. 1 and 4) is a small but heavily 
ossified bone forming the ventral half of the occipital 
oondyle. The anterior edge of the bone is overlain by 
the parasphenoid, where it abuts against, but does not 
participate in, the bulge of the otolith cases. 

The exoccipitab (figs. 1 and 4) are large bones forming 
the dorsal portion of the occipital condyle, the lateral 
border of the foramen magnum, and the posterior third 
or more of the ventral and lateral surfaces of the cranium. 
Their most prominent feature is the large, well-ossified 
foramen of the vagus nerve. The bones are concave 

Fig. 3. 



Dorsal view of the cranium of Macropinna microstoma. X 2}. 

laterally, and convex ventrally where they participate 
slightly in the formation of the otolith bulla. 

The prootics (figs. 1, 3 and 4) form most of the anterior 
surface of the brain-case as well as a large part of the 
antero-lateral surface. As mentioned above, the lateral 
surface of the bones is distinctly concave above the 
otolith bulla. The bones are heavily ossified around the 
large foramen of the trigemino-facial complex and the 
usual bony bridge is present, dividing the foramen into 
posterior and anterior openings. Mesially and antero- 
ventrally the bones are united by cartilage. Contrary to 
the usual condition, however, the bones are widely 
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separated postero-ventraliy by the cartilage of the otolith 
bulla. 

There are no opisthotics, orbitoaphenoid or basiaphcnoid. 

Special Ossifications of the Sensoby System. 

The ciroumorbital series is represented by three bones, 
the homologies of which are somewhat obsoure. They 
are called here, however, preorbital, suborbital and post- 
orbital. These three bones, together with a flange of the 
preopercle, form a complete lateral protection for the 
enormously expanded and dorsally directed eye, so that 
only the lens of the eye projects unprotected above them. 
All three are sufficiently translucent so that the pigmented 
eyeball, the muscles, and even the nerves of this region 
are visible through them. The preorbital (fig. 2) covers 
that lateral portion of the rostral cartilage not covered by 
the mesthmoid, the articulation of the lower jaw, and 
extends back along the anterior arm of the preopercle to 
a vertical from the anterior third of the lens of the eye. 
The enormously expanded suborbital (fig. 2) is the main 
bone of the series. Posteriorly its wavy edge conforms 
with the contour of the postorbital and the flange of the 
preopercle. Ventrally the bone is tightly bound to the 
anterior arm of the preopercle. Anteriorly it rests on the 
ethmoid cartilage ventrally and curves inward dorsally. 
It does not meet its mate of the other side, however, and 
there is consequently an unprotected space antero- 
mesially above the mesethmoid. Laterally the bone is 
convex, ourving gently around the eyeball. The small 
postorbital (fig. 2) is wedged in between the suborbital, 
sphenotic and preopercle. 

The nasal (fig, 1) is a alight, slender bone, concave on 
its dorsal side, which lies loosely in the gelatinous mass 
between the olfactory oapsule and the frontal and serves 
as a protection for the anterior elongation of the sensory 
canal as it emerges from the frontal canal. The lachrymal 
(fig. 2) is a tiny, thin ossification lying loosely on the 
surface of the preorbital and partially surrounding a 
portion of the sensory canal. The supra-temporal (fig. 2) 
is a slight semitubular ossification of the sensory 
similar to the nasal, lying external to the levator operouli 
muscle above the operole. 
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Uppkr Jaw. 

The normal bones of the upper jaw are represented by 
the expanded maxillary only (fig. 2). Along the gape 
edge of the element there is observed a line whioh appears 
to separate the bone in two parts. On further dissection 
this line is seen to be present only in the pigmented 
membrane on the inner side of the bone, and when this is 
scraped off no division can be found in the bone itself. 
The maxillary is rather loosely attached to the lateral 
comer of the vomer. It bears no teeth and, by reason 
of its loose attachment, could not participate effectively 


Fig. 4. 



Ventral view of cranium of Macropinm mioroMoma. x 2|, 


in biting. It slides up under the preorbital between that 
bone and the expanded dorsal arm of the mandible. 

Pair (1937) says of Opisthoproctm mlmtus :— 

“ While premaxillaries seem to be lacking even in the 
best preserved specimens, minute maxillaries almost in 
the form of a thin, somewhat sculptured scale, only, axe 
normally present as shown in our figures 9-11; and in 
spite of their rudimentary condition they still retain 
traces of their normal form. These maxillaries, however. 
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are no loosely connected with the skeleton and so promi¬ 
nently placed on the protruding snout that they are lost by 
abrasion in the nets, etc., in about half of the specimens, 
which will explain their absence in Trewavas’ example.' 

The effective upper jaw is formed by the vomer, pala¬ 
tine and pterygoid, which are described elsewhere. 

Mandiblk. 

The mandible is a most interesting apparatus, consider¬ 
ably different from that normal to fishes. The two halves 
are firmly joined together and the organ has the shape of 
a grocer’s^scoop. The articular (figs. 1 and 2) is enlarged 
and has roughly the shape of a quadrant with the socket 
of articulation at the apex. The dentary (figs. 1 and 2) 
is proportionately enlarged and notched as usual to fit 
around the articular. From the articulation of the lower 
jaw to the symphysis there is a well-ossified ridge, in the 
formation of which both bones participate. Along this 
ridge the ventral portion of the dentary bends mesially 
at an angle of about 100° and is expanded to meet and 
overlap its mate from the other. Along the midline the 
two bones are so securely ankylosed that they cannot be 
separated without tearing the elements. The floor of the 
mouth is thus completely protected by bone. Posteriorly 
the dorsal part of the dentary rises sharply along the 
articular and is expanded to form the sides of the scoop. 
On its anterior portion the dentary bears twenty-five tiny 
oonioal teeth, similar to those of the vomer above, in a 
single row. As will be described later, the adductor and 
depressor muscles of the mandible are proportionately 
very large and are the most prominent of the cranial 
muscles. Therefore the mouth, while tiny, has a rigid 
sooop-like mandible equipped with disproportionately 
strong muscles. The function of such a specialized 
apparatus in mid-ocean is not obvious. Meckel's cartilage 
is slender and nearly encased with bone. Tt is in its normal 
position. No angular or sesamoid articular could be 
found, although it cannot be stated that the former was 
not present. 

Palatinb Abch. 

The palatine arch departs from the ordinary in being 
firmly and immovably synchondrized with the ethmoid 
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cartilage anteriorly, thus adding to the rigidity of the 
mouth-structures. The palatine (fig. 1) is a short and 
proportionately broad bone. Anteriorly it is well-ossified 
and bears twelve teeth similar to those on the vomer in 
a patch which is continuous with those on the vomer but 
in which the teeth are arranged irregularly in a double row. 

The pterygoid (fig. 1) is more elongate and slender. It 
extends down along the quadrate nearly to the articulation 
of the lower jaw. 

The quadrate (fig. 1) is large, forming nearly a semicircle. 
It sends a short spur posteriorly along the ventral arm 
of the preopercle to the syraplectic. The condyle is 
heavily ossified as usual. 

There is a single pterygoid element, here called the 
me&opterygoid (fig. 1). It is a thin, broad bone which 
abuts anteriorly on the rostral cartilage and the band of 
cartilage between it and the quadrate, and extends 
posteriorly to the hyomandibular. It lies flatly below 
the enormous eye and probably serves in some measure 
as a ventral support for that organ. 

Parr (1937) says of Opisthoproctus soleatus :— 

“ Secondly, it was possible to see a tiny, almost circular, 
very weakly ossified plate in the pterygoid arch near x the 
upper end of the sympleotic, situated on the outer side 
of the cartilage (away from the oral cavity) which un¬ 
doubtedly represents the metapterygoid. This would 
then make the long bony plate on the adoral side of the 
cartilage, questioningly designated by Trewavas as 
* (metapterygoid ?) \ the actual entopterygoid. which is 
also in accordance with its position.” 

No such element was found in Macropinna, but the 
homology suggested by Parr has been followed, and has 
been confirmed on the related Bathylagm and Microstoma . 

There is a continuous and broad band of cartilage 
between the palatine, pterygoid, quadrate, mesopterygoid 
and the ethmoid cartilage. Thus the osseous elements of 
the anterior region are securely synchondrized together 
so that there is no play between the palato-quadrate arch 
and the antorbital portion of the cranium. It is apparent 
that this unification of skeletal elements is associated with 
the rather unusual dynamics of the mouth closure. These 
unified structures must bear the brunt of the thrust of the 
operation of the lower jaw, because the ventral arm of the 
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prooperole, the sympleotic, the hyomandibular and the 
poeterior extension of the mesopterygoid are, by com¬ 
parison, weak. 

Hyoid Abch. 

The hyomandibular (fig. 1) extends from the cranium 
downward and forward at an angle along the postero- 
ventral border of the eye-socket. In proportion to the 
rest of the bone and the short postorbital portion of the 
cranium the articular head is greatly enlarged. The broad 
articular surface is capped with cartilage and extends 
completely along the lateral faces of the sphenotic and the 
pterotic so as to traverse the postorbital part of the 
cranium from the eye-socket to the posterior end of the 
cranium. The articular head, while heavy and strong, is 
not so well ossified as is the ventral portion of the bone. 
On the posterior edge of the articular head, just before it 
narrows to form the rod-like ventral part of the bone, is 
the heavy, well-ossified opercular condyle, which projeots 
a little ventrally as well as posteriorly. Its articular 
surface is also faced with oartilage. Along the lateral side 
.of the hyomandibular from the level of the occipital 
condyle to the middle of the bone is a thin lateral vane of 
bone whioh serves as the surfaoe of insertion of the 
levator hyomandibularis musole. 

The truncus hyoido-mandibularis facialis nerve enters 
the anterior edge of the hyomandibular, soon after 
emerging from the cranium, on a level with the opercular 
condyle, and traverses the bone at a ventral and posterior 
angle in a large canal to emerge on the posterior edge of 
the bone under the above-mentioned vane. 

This nerve, as it emerges from the facial foramen of the 
hyomandibular, continues ventrally in a groove on the 
outer face of the bone. It breaks up almost at once into 
the truncus mandibularis facialis, whioh runs anteriorly 
with many branches, and into the ramus hyoideus facialis, 
as well as giving off a tiny branch which goes posteriorly 
in two sub-branches'along the operculum. The ramus 
hyoideus facialis continues down along the hyomandibular, 
posterior to the interhyal, under the bases of the branohio- 
stegals, around the posterior end of the epihyal, and then 
emerges on to the ventral surfaoe of the throat-muscles. 
It traverses the base of the geniohyoideus musole and 
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extends along the anterior extension of that muscle and 
its tendon to the expanded mandible. Along its whole 
muscular course it is crinkled and heavy. It sends off 
no major branches but sends many tiny branches off along 
its whole course, which oover the broad branohiostegal 
membranes and the muscles of the throat with a network 
of nerves. It does not touoh its mate of the other side. 

Between the hyomandibular and the sympleotic is a 
short, stout cylinder of cartilage. The symplectic (fig. 1) 
extends forward nearly horizontally to the cartilage 
between it and the quadrate. It has the appearance of 
two conical rods tapering to a middle angle. On the mesial 
side of the angle is a fiat flange of bone forming a strength¬ 
ening structure. 

Both Trewavas (1933) and Parr (1937) show the 
eartilage between the hyomandibular and symplectio in 
Opisthoproctus soleatus to be elongate and with a definite 
bend, so that the upper end of the symplectic does not 
extend in line from the hyomandibular. As shown in 
%• 1, this structure is considerably different in Macro¬ 
pinna. 

On the ventro-posterior edge of the cartilage between 
the hyomandibular and the symplectic is attached the 
interhyal (fig. 1). This bone is a short., stout cylinder 
capped on both ends with cartilage. It extends directly 
ventrally and is articulated with the posterior edge of the 
cartilage between the epihyal and the ceratohyal, at the 
postero-ventral edge of the epihyal. The epihyal (figs. 1 
and 9) is a small ovoid centre of ossification on the postero- 
dorsal edge of the above-mentioned cartilage. The three 
branohiostegal rays (figs. 1 and 9) are inserted on this 
cartilage. The ceratohyal (figs. 1 and 9) is a heavy flat 
bone extending forward to the hypohyals. The hypohyals 
(fig. 1) are double and are heavy, if small, bones. The 
dorsal one consists of a small centre of ossification, where 
it abuts mesiaJly in a groove between the first baai- 
branohial and the glossohyal. The rest of the element 
hi a heavy cartilage abutting against the oeratohyal 
posteriorly and against the ventral hypohyal ventrally. 
The latter element is more completely ossified but is still 
well separated posteriorly from the ceratohyal by cartilage. 
It ends ventrally in a heavily ossified knob, to whioh the 
short ligament from the urohyal is attached posteriorly 
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and to which the short, stout ligament from its mate of 
the opposite side is attached mesially. 

Trewavas (1933) and Parr (1937) show the epihyal- 
oeratohyal-hypohyal complex extending ventro-posteriorly 
in Opiathoproctiui soleatus. In Mncropinva this apparatus 
(fig. 1) extends anteriorly in nearly an horizontal plane. 

The glo88ohyal (fig. 1) is mainly cartilaginous and forms 
the major part of the tongue. Postero-dorsally, where the 
element abuts on the first basibranohial, it is oonstrioted 


Fig. 6. 
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and heavily ossified. On the dorsal surface of the glosso- 
hyal lies a thin pear-shaped superficial ossification with 
the broad end forward over the cartilaginous end of the 
element. The pointed posterior end lies over the ossified 
part of the glossohyal but does not reach to the articula¬ 
tion. This ossification is probably homologous to the thin 
tooth-bearing plate found on the tongue in other fish, 
but it bears no teeth here. 
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The urohyal (fig. 1) is a fairly large flat bone on which 
are inserted the sternohyoideous muscles. The main area 
of the bone is in a vertical plane. Antero-ventrally the 
edge flattens out. Anteriorly the bone is constricted into 
a small double head which is heavily ossified. From each 
facet goes a short, stout, ligament to the ventral hypohyai 
of its side. 

Trewavas (1933) and Parr (1937) show the urohyal of 
Opisthoproctus soleatus flattened in a transverse plane 
without a vertical mesial extension. In Macropinna the 
antero-ventral edge only is flattened, most of the bone 
being in a vertical plane. 

Opercular Apparatus. 

All four of the normal opercular elements are present— 
the opercle, the subopercle, the interopercle, and the 
preof>erele. 

The opercle (fig. 2) is of moderate size and ovoid. It 
projects downward and backward from its articulation 
with the hyomandibular. The point of articulation and 
the ledge of insertion of the levator operculi muscle are 
the only rigidly ossified portions of the bone. 

The subopercle, (fig. 2) is a little larger than the opercle 
(which overlaps its dorsal margin slightly). An antero - 
dorsal arm projects into the space between the opercle 
and the preopercle. 

The interopercle, (figs. 2 and 9) is expanded ventrafly 
and extends mesially to overlap its mate of the other side. 
There is a considerable space between this bone and the 
subopercle. The two bones are securely joined, however, 
by a broad, tough ligament. This space is covered by the 
ventral expansion of the preopercle. The posterior 
portion of the interopercle is overlain by the ventral 
flange of the preopercle so that the bone is exposed only 
anteriorly. 

The preopercle (figs. 2 and 9) has the normal boomerang 
shape, with an angle of about 95° to 100°. The dorsal 
arm is slender. It bears an anterior flange which partici¬ 
pates slightly, with the circumorbital bones, in protecting 
the eye laterally. A narrow posterior flange fills the space 
between this bone and the opercle. The anterior awn is 
longer than the dorsal arm and extends to the articulation 
of the quadrate with the lower jaw. It bears a greatly 
Ann . <6 Mag . N. Hist. Set. 11* Fol* ix. 20 
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expanded ventral flange which projects back from the 
angle to slightly overlie the subopercle and cover the 
apace between it and the interopercle. It projects 
ventrally to overlie its mate from the other side. Thus 
these bones, with the aid of the interopercles, anteriorly 
provide the throat with a complete armour of bone 
which, however, is only weakly ossified. The flange is 
widest below the angle of the preopercle and tapers to 
the anterior end of that bone, thus exposing the inter- 
opercle, the posterior portion of which it completely 
overlies. 


(j1LI<-AbCITE8. 

Macropinna microstoma has the typical four complete 
gill-arches, each with a double row of gill-filaments, and a 
fifth incomplete arch bearing no filaments. There is a 
pseudobranch made up of eight pinnate filaments, like 
those on the gill-arches, all free. The gill-rakers are short, 
conical, widely spaced, fleshy, with no dentations. There 
are 6+i9 on the first arch. There are no teeth either on 
the basal line or the suprapharyngeals. 

There are four basibranchials . The first is roughly 
like the glossohyal reversed, although the cartilaginous 
part of the element is not so large. The anterior ossified 
part of the bone is constricted at the articulation with 
the glossohyal. The bones of the basal line are all capped 
with cartilage at both ends. With the cartilaginous part 
of the first branchiostegal there is, therefore, a broad 
expanse of cartilage between the ossified portions of the 
first and second basibranchials. On the cartilage between 
these two elements are inserted the hypobranchiaJs of the 
first arch. The second and third basibranchials are 
nearly the same size, of a roughly square shape from the 
dorsal aspect and well ossified. On the cartilage between 
the two are inserted the hypobranchials of the second 
arch. The hypobranchials of the third arch nearly meet 
at their insertion between the third and fourth basi¬ 
branchials. The fourth basibranchial is a broad element, 
entirely cartilaginous, which has a considerably larger 
surface area than the first three basibranchials combined. 
Antero-laterally are inserted the ceratohyals of the fourth 
arch, and postero-laterally are inserted the ceratohyals 
of the incomplete fifth arch. 



Bathypdagic Fish Macropinna microstoma. 287 

The first three arches have hypobranchicUs. Those of 
the fourth arch are either absent or indistinguish&bly 
included in the fourth basibranchial. All six of these 
elements are of nearly the same shape and size, those of 
the third arch being only a little shorter than those of the 
first arch. The shape is that of a dumbbell, like the 
oeratohyals, nearly straight, with the central portion 
constricted and strongly ossified and either end capped 
with a broad pad of cartilage. The ventral edges bear a 
V-shaped groove for the accommodation of the soft parts 
of the gills. 

The first four arches bear ceratobranchiala. These are 
similar in shape to the hypobranchials, but are slightly 
curved upward, leaving the mesial surface a little concave. 
These grow shorter posteriorly so that those of the fourth 
arch, although more heavily constructed, are only about 
two-thirds the length of those of the first arch. 

The epibranchials of the first three arches are similar in 
shape and size to the ceratobranchials of the respective 
arches. The epibranchial of the fourth arch is absent. 

The first four arches have mprabranchials . That of the 
first arch is a long, slender, slightly curved bone capped 
at both ends with cartilage. From the end of the epi¬ 
branchial it extends posteriorly and dorsally to its 
ligamentous attachment on the lateral face-of the cartilage 
of the otolith bulla. This is firmly but movably attached 
at both ends and forms the only ossified connection between 
the cranium and the visceral arches. By reason of the 
fact that in its normal position it rests in nearly an 
horizontal plane it can, by its epibranchial end swinging 
downward and backward, give considerable normal expan¬ 
sion to the size of the gullet. The suprabranchials of the 
Second and third arches are short, vane-like bones no 
larger than is necessary for the attachment of the branchial 
muscles. They are of nearly the same size and shape. 
The suprabranchial of the fourth arch is greatly expanded 
dorsally into a thin vane, which extends well above the 
level of the rest of the gill-bones. It has quadrant 
shape with a cartilaginous cap at the mesial apex, which 
is constricted and more heavily ossified than the rest of 
the bone. This element does not articulate with the 
oeratobranchial of that arch. It is connected only 
musoularly with that bone, the epibranchial of that arch 

20 * 
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being absent. A similar apparatus is found in Bathiflagns , 
Microstoma and Argentina. 

Mesially the suprabranchials of the second, third, and 
fourth arch articulate one with the other by means of 
cartilaginous condyles. The epi branchial of the first arch 
articulates in a similar fashion with the suprabranchial of 
the second arch, so that these four elements form a semi' 
rigid support for the visceral arches dorsally. 

On its mesial end the first epibranchial bears two 
cartilage-capped condyles. To one of these is attached 
the suprabranchial of that arch. The other joins the 
middle of the anterior edge of the suprabranchial of the 
second arch. 


Pectoral Girdle. 

The poet-temporal (fig. 5) is a slender but long ray of 
bone which is curved on its mesial side to lie dorsally 
over the ends of the dorsal body-muscle bands. It 
extends along the dorsal surface of the epiotic (which is 
slightly grooved for its reception) and the supraoccipital 
to nearly meet its mate of the opposite side. Proximally 
it is slightly expanded to lie over the end of the supra- 
cleithrum. 

The 8vpradeithrum (fig. 5) is a simple, broadened, thin 
bone. It is no longer than the post-temporal. Its ventral 
half lies externally over the dorsal arm of the cleithrum. 
Its ventral end extends below the dorsal edge of the 
insertion of the primary shoulder-girdle on the cleithrum. 

The cleithrum (fig. 5) is the major bone of the secondary 
shoulder-girdle. The dorsal arm i4 shorter than the 
ventral arm and forms with it an anteriorly facing angle 
of about 100°. The primary shoulder-girdle is inserted 
along the mesial side of the dorsal arm and does not 
extend onto the ventral arm. The ventral arm is 
expanded laterally and thin. On the anterior half of the 
dorsal face of this expansion originate the posterior end: 
of the strong sternohyoideus muscle, and the two 
pharyngoolavicularis muscles. On the ventral surface of 
the anterior arm of the cleithrum are inserted the antero- 
ventral body muscles. The anterior ends of the two bones 
are joined ligamentously. They do not extend ventrally 
below the level of the body muscles and do not project 
into the ventral outline of the body. 
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There are four actinosts (fig. 5) of normal hour-glass 
shape, progressively longer ventrally. The ventral one 
is twice the length of the dorsal one. The dorsal-most 
ray of the pectoral fin articulates over the scapular 
cartilage. There is no distinct separation of scapula and 
coracoid. On the ventral edge of the structure is a little 
point of ossification. All the rest is cartilage. Staining 
with alizarin shows a dorsal and ventral pinkish area with 
a lighter band between, but the differentiation is so faint 
that it cannot be shown with certainty. Above the one 
ventral point of ossification is a tiny foramen no larger 
than a pin-prick. The ventral edge of the primary 
shoulder-girdle is curved mesially. From its mid-edge 
extends a prong of cartilage ventrally and a little mesially 
and posteriorly, which lies over the ventral body muscula¬ 
ture but is not attached to it. This is probably homo¬ 
logous with the posterior process of the coracoid found in 
some other fish. There is no anterior process extending 
to the anterior end of the cleithrum. With the exception 
of the mesial curvature of its ventral edge the primary 
shoulder-girdle is in a vertical plane. 

There is no mesocoracoid, and there are no postchithra. 

Axial Skeleton. 

There are 3fi vertebral centra, not counting the terminal 
urostyle, of which 17 are precaudal and 18 typically 
caudal. With minor exceptions the vertebral column is 
as shown by Trewavas (1933) for Opisthoproctus. There 
are epineurals on at least the first 24 vertebrae. Posteriorly 
they are so thin and thread-like that it could not be deter¬ 
mined with certainty if they were present on the last 11 
vertebrae. There are no epipleurals. The first interneural 
is more expanded than shown for Opisthoproctus and forms 
a partial protection over the foramen magnum. 

There are 12 basalia for the anal fin. The first is tiny 
and bears no ray. The second is much longer. The 
third is the longest and reaohes nearly to the hypural 
spine of the nineteenth vertebra. The remaining basalia 
grow shorter posteriorly. There are 13 anal rayB of 
which the last is deeply bifid. The middle rayB are the 
longest and when depressed reach a little beyond the end 
of the body. In outline the fin is evenly rounded. 
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The dorsal fin is supported by twelve basalia, each 'of 
which bears one ray. The first basalia is not expanded 
anteriorly as in Opisthoproctus. The middle rays are the 
longest and when depressed reach beyond the adipose to 
the first caudal rays. The first basalia is inserted between 
the neural spines of the thirteenth and fourteenth vertebra?: 

The pelvic fin has eleven rays, all of which are stout 
proximally and extend to tenuous tips. The tips of the 
longest reach to the base of the middle caudal rays. The 
pelvic bones are nearly in an horizontal plane. Posteriorly 
each element is cartilaginous where the fin-rays are 
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inserted. From the external half of the edge an ossified 1 
thin portion extends anteriorly. The anterior end is 
capped with cartilage. The bone is inserted under the 
ventral edge of the seventh, eighth, and ninth myomeres 
(counting back from the anterior end of the cleithrum). 
The pelvic muscles are certainly not strong enough to 
employ such a large fin in vigorous swimming motions. 
It is probable that the fin when expanded would serve as 
an hydrostatic organ (increased surface area) rather than 
an organ of motion. • 

The last six vertebra? and their dorsal and ventral 
processes, with the terminal urostyle, form the osseous 
support of the typioally homooeroal tail (fig. 6). The 1 
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slender cartilaginous urostyle extends out beyond the 
outline of the hypurals. On the cartilage of its posterior 
edge it bears four hypurals which grow progressively 
larger and longer ventrally. Covering the dorsal side of 
the urostyle, the last vertebra, and extending part way 
over the penultimate vertebra is a sheath-like ossification. 
On its dorsal surfaoe is a thin but rather broad vane. 
Passing through this vane and extending dorsally beyond 
it are the two closely approximating dorsal caudal- 
radials. The last vertebra only is turned dorsally and is 
tapered postero-dorsally. On its lower surfaoe it bears 
two hypurals. The dorsal one extends ventro-posteriorly 
from the edge of the vertebra. It is separated by broad 
spaces from adjoining hypurals. The ventral hypural is 
the largest of all those supporting the tail. The next five 
vertebra* anteriorly have the normal hour-glass shape 
and each bears one dorsal and one ventral process. The 
ventral processes depart from the normal only in having 
broadened ventral ends. The neural spine of the penulti¬ 
mate vertebra is greatly broadened and wedge-like. 

The body is covered with thin cycloid scales which are 
caducous except along the lateral line, where they ai'e 
somewhat swollen and adherent. On the scales are about 
ten circuli, the first of which (anteriorly) is nearly straight. 
The middle one is closed. The others all terminate at the 
edge of the scale. There is no sign of annular formation. 
A scale from the lateral line is similar but has a large pore 
mesially about halfway between the centre of the scales 
and the anterior edge. The inner circuli of these scales 
do not close. 


Visceral Anatomy. 

The stomach (fig. 7) comes directly from the broach 
gullet without the intervention of a narrowed oesophagus^ 
It is large, globular and thick-walled, filling a third or 
more of the body-cavity. The narrowed pyloric end 
takes off the left side of the enlarged cardiac end, well 
forward. Behind the pyloris are two long narrow oeeoa; 
one curving mesially and dorsally, the other antero- 
ventrally along the right side of the stomach. Behind 
these on the right ventral side of the intestine are three 
additional shorter, plumper caeca. The small intestine 
extends diagonally from the pyloris to a short distance 
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behind the' anus, where it turns sinistrality and goes 
dorsally and anteriorly nearly to the level of the pyloris 
again. At this point there is a constriction and the 
Spiral valve begins. The spiral valve is quite similar, if 
less extensive, than the same structure in Bathylagus, 
Leuroglossus, Microstoma, and as illustrated for Argentina 
by Kendall and Crawford (1922). This organ runs 
posteriorly and ventrally to the end of the body-cavity 
near the base of the anal fin. While the intestine was so 
tender that perfect dissection was not possible, at least 
five or six well-developed valves could be seen. These 
eonsiBted of laminated, flat projections from the intestine 
wall which were a little less than half the diameter of the 
intestine, so that there was an opening through the centre 
of the intestine. The intestinal walls were quite thin 

Fig. 7. 
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View of right side of abdominal organs of 
Maoropinna microstoma. x4§. 

in between th*e valves, so that indications of the latter 
are visible externally. In its posterior half that portion 
of the intestine becomes gradually smaller and the valves 
gradually become smaller and merge into the irregular 
laminations of the interior of the intestine. The intestine 
then turns ventrally and runs forward to the level of the 
pelvic fins. Here it expands into a spherical rectum. A 
hemispherical portion of the rectum extends beyond the 
ventral body-wall. The anus opens on the antero- 
ventral surface of this projection. No rectal glands are 
evident. 
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The spleen is a small, flat, oblong organ lying on the 
right docmi surface of the large intestine, it is vertical 
from the posterior end of the stomach. The ovaries are 
paired and elongate, extending under the kidney and 
lying over the large intestine and the antero-dorsal 
osscum. They are filled with tiny eggs of equal size 
placed in transverse bands. From the posterior end of 
each ovary a fine duct extends in the mesentery over the 
side of the ventral flexure of the large intestine. Whether 
the ducts enter the urinary bladder or extend along its 
surface to the rectum could not be determined. The 
kidney is proportionately large and thick. As usual 
it lies outside the peritoneum and along the dorsal edge 
of the body-cavity. Posteriorly it ends in an urinary 
bladder without the intervention of a noticeable duct. 
The bladder is broad and has tough walls. It runs 
around the posterior end of the large intestine and extends 
ventrally to the posterior wall of the rectum. 

The median lobe of the liver is the longest, lying 
between the ventral arms of the cleithra and. around the 
antero-ventral portion of the cardiac arm of the stomach. 
The right lobe is smaller than the left. Both curve 
around the anterior portion of the stomach. The gall¬ 
bladder is spherical and lies along the right antero lateral 
surface of the stomach. Tt is thin-walled and trans¬ 
lucent. Bile fluid, if present, was without colour. No 
trace of an air-bladder could be found. 

Myology'. 

Muscles of the. Eyeball (fig. 8). 

The changing of the eye from a lateral to a vertical 
position has brought about changes in the position of 
insertion of the eye-muscles. All of the eye-muscles are 
quite thin and apparently degenerate, the rectus extemus 
being particularly slender. The rectus inferior and the 
obliquus inferior, while very thin, are much broadened at 
their insertion. They are inserted directly on the bottom 
of the eyeball. The obliquus lies over the top of the 
rectus and both have their end well toward the lateral 
odge of the bottom of the eyeball, so that by their action 
there could be a slight rotation outward of the lens. 
The rectus superior and the obliquus superior overlap 
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slightly at their insertion. They are inserted dorao- 
mesially at a level with the dorsal edge of the pigmented 
oapsule. The rectus goes nearly vertically from ite origin 
to its insertion. The rectus internus is the shortest of 
the eye-muscles and has its insertion a little below the 
centre of the mesial surface of the eyeball just anterior 
to the entrance of the optic nerve. The rectus externus, 
unlike the other eye-muscles, does not widen at its 
insertion but remains very slender. It is inserted on the 
postero-lateral edge of the eyeball below the edge of the 
pigmented oapsule. 

The optic nerves emerge together from the cranium, 
being tightly bound together at their crossing, and 
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separating as they enter the orbit. They pass mesially 
to the rectus superior, but are overlain by the rectus 
internus and by it pressed tightly against the eyeball. 
They enter the eyeball ventral and a little posterior to 
the insertion of the rectus internus. 

The obliquus musoles have their origin forward in the- 
normal position oil the ethmoid cartilage. The rectus 
inferior and rectus internus originate on the prootic and- 
the cartilage between the prootics. The rectus superior 
appears to have its origin on the parasphenoid near the' 
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prootics. It passes laterally to the origins of the rectus 
interims and rectus inferior. The eyeballs are closely 
pressed together and there is only a slight membrane 
between them. In this specimen the eyeball is 9 mm. 
high, 10 mm. wide at the base, and the lens of the eye is 
5 mm. in diameter. 

As in BathyUtgm , there is no true myodomc, the posterior 
attachment of the eye-muscles being in a shallow concavity 
between the parasphenoid, prootics, and the cartilage 
which joins the latter bones together anteriorly. 

The application of “ telescopic ” as an adjective to 
describe this type of eye is a misnomer. The rectus 
externus and rectus internus might give a slight rotary 
movement (for which there would appear to be little 
necessity). The rectus superior and obliquus superior 
could give an inward tilt, and the rectus inferior and 
obliquus inferior an outward tilt, but there is no mechanism 
whatever for retraction. Furthermore, the cylindrical 
eyeball is not firm and tight like an ordinary eyeball, 
but is thin-walled and flexible (at least in the well- 
preserved specimen at hand). 

Muscles Innervated by the Trigeminal and Facial Nerves. 

The adductor mandibuiaris is a long, large muscle. It 
originates in the angle of the preopercle, on the lower 
half of the hyomandibular, on the posterior part of the 
mesopterygoid, and on the cartilage between the latter 
two bones. Anteriorly it narrows to a broad tendon, 
which is inserted on the dorsal arm of the mandible. 

The levator hyomandibularis muscle originates on the 
antero-lateral corner of the postorbital portion of the 
cranium on the anterior face and corner of the sphenotic. 
The area of origin is small and partly on the cartilage 
between the sphenotic and prootic. The muscle radiates 
to its insertion on the antero-lateral face of the hyo¬ 
mandibular. Ventrally some of its fibres extend over the 
facial foramen of the hyomandibular. 

The dilator opercularus muscle originates on the lateral 
face of the sphenotic and the cartilage between it and the 
prootic. The anterior part of its origin is overlain by the 
levator hyomandibularis. It runs ventrally and 
posteriorly to its insertion on the external edge of the' 
socket of articulation of the operole. 
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The levator opercularus muscle originates on the lateral 
face and posterior corner of the pterotic. It does not 
send fibres to the dorsal surface of the cranium. It 
radiates to its insertion on the mesial ledge, extending 
baok from the facet of the operculum. Its action is to 
raise as well as draw in the opercle. 

The adductor hyomandibu laris and the adductor arcus 
palatinus muscles are a continuous thin sheet of muscle 
with no indication of a separation. A few posterior-most 
fibres originate on the prootie. The rest of the broad 
origin of the muscles is on the lateral wings and orbital 
portion of the parasphenoid. It extends forward to a 
vertical from the anterior end of the vertical flange of 
the frontals. The equally broad insertion begins on the 
anterior edge of the articular head of the hyomandibular, 
extends down along that bone, the cartilage between 
it and the mesopterygoid. and along the posterior half 
of the mesial edge of the latter. 

The muscles of the throat , with the adductor mandi- 
bularis, are the prominent and heavy muscles of the 
cranial region. There is no sign of an intermandibularis 
muscle. Since the ventral edges of the dentaries overlap 
and are securely ankylosed, there would appear to be no 
function for such a muscle, although it is present in 
Opiathoproctue (Trewavas, 1933). 

The geniohyoideus muscle (fig. 9) originates entirely 
on the broad wedge of cartilage between the ceratohyal 
and the epihyal. Tt lies forward' against the full length 
of the ceratohyal and ventral hypohyal but is not attached 
to those bones. Under the hypohyal it becomes united 
with its mate from the opposite side. From this point 
forward the muscles then diverge and shortly constrict 
to a tendon which is narrow but strong, and is about the 
same length as the anterior portion of the muscle. Tt is 
inserted on the mesial side of the lateral groove of the 
mandible about halfway between the articulation and the 
symphysis. The muscle appears to use the anterior end 
of the ceratohyal and the hypohyal for a fulcrum. Jt is 
divided transversely into three distinct parts : the first 
extending from the origin to midway along the ceratohyal; 
the second going on to the hypohyals ; and the third 
originating superficially on the second and extending 
laterally to the tendon of insertion. 
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The mouth, while small, is thus provided (with the 
adductor mandibularis) with a proportionately powerful 
apparatus for opening and closing. Since the dentition 
is weak the use of so much power is not at once apparent. 

The interhyoideus muscle (fig. 9) also originates on the 
wedge of cartilage between the epihyal and the eeratohyal, 
but on the mesial side of the ventral edge so that it is 
internal to the origin of the glossohyoideus which lies 
superficially over its origin. The muscle is considerably 


Fig. 9. 



Oular region of Macropinna microstoma, 
with bones of right aide removed. X 2J. 


heavier than those which follow posteriorly, but is not 
thick like the glossohyoideus. It meets its fellow of the 
opposite side at the midline of the throat and is not 
inserted on any bone. The end of insertion is double. 
Behind this there are two distinct bands of muscles and 
then a broad area of diffused muscular tissue. These 
muscles, thin and long, extend from the midline of the 
throat over the branchiostegal rays and membranes. 
Their only ossified supports are the branchiostegal rays. 
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Other Muscle* of the. Cranial Region . 

Unfortunately the muscles associated with the gill- 
arches were in part destroyed during the dissection of 
the bones of the region, and since only one specimen 
was available for this study the following brief notes are 
all that are possible :— 

The levatores areuum branchialum originate in a 
common area on the cartilage l>etween the prootics and 
the lower edge of those hones. From this area they 
radiate out separately to their insertions. The trans- 
versus dorsalis anterior forms a prominent muscle mass 
between the epibranchials of the second arch. The 
adductor areuum branchialum of the fourth arch is a 
prominent muscle lying in the angle between the supra- 
branchial and the ceratobranchial. Dorsally it is broad, 
covering the whole posterior surface of the broadly 
expanded suprabranchial. The phary ngo-clavicularis 
internus originates on the mesial edge of the cleithrum 
about halfway along the ventral arm of that bone and 
mesial to the sternohyoideus muscle. It extends dorso- 
ventrally to the fifth ceratobranchial. The pharyngo- 
clavicularis externus and the pharyngo-hyoideus were not 
followed. The sternohyoideus is a large muscle. It 
originates on the broad dorsal surface of the anterior 
arm of the cleithrum and extends forward to its insertion 
on the urohyal. The muscles of the opposite side'are 
partially separated at their insertion by the vertical wing 
of the urohyal. 

Ventral Body Musculature . 

The anterior body musculature meets ventrally under 
the cleithra, but posteriorly the muscles of the opposite 
side are widely separated over the belly, leaving a wide 
expanse of black peritoneum visible through the skin. 
Near the ventral midline on both sides is a slender muscle 
which extends from the anterior tip of the cleithrum to 
the base of the anal fin. These are close together except 
where they bend around the anus, and widely separated 
from the muscles of the myotomes except at their ends. 
There is no evidence of segmentation. 

There are two pelvic muscles : a flat ventral musde 
originating on the ventral surface of the anterior process 
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of the pelvic bone and inserted on the ventral prongs of 
the fin-rays, and a dorsal muscle of the same shape and 
size originating on the dorsal surface of the anterior 
process and inserted on the dorsal prongs of the fin-rays. 

Relationships. 

While the ichthyological fauna of the ocean depths is 
very imperfectly known as yet, several species of fish 
have been described which are more-or-less closely related 
to Mdc/ropinna. The relationships of these fishes has been, 
and still is, obscured by the lack of knowledge of their 
internal anatomy ; a lack brought about by a reasonable 
reluctance to dissect unique or rare specimens. 

Two species of Opisthoproctus have been described, 
O. soleatm Vailiant and 0. grimaJdi Zugmayer. 0. solmtus 
has been taken in the eastern Atlantic from the Gulf of 
Guinea to the latitude of northern France and to the 
Azores (Roule and Angel, 1933) ; in the western Atlantic 
in the vicinity of the Bahamas (Parr, 1937); and in the 
South China Sea (Trewavas, 1933). (). grimaldi is known 

from the eastern Atlantic from the Bay of Cadiz to the 
Azores and Canaries (Roule and Angel, 1933), and in the 
western Atlantic from the vicinity of the Bahamas (Parr, 
1937). The two species are widely different in several 
particulars of external anatomy, sufficiently so, in the 
writer's mind, to justify the erection of a separate genus, 
(frimaldia, for the latter species. The generic characters 
appear in the following synopsis, taken mainly from Roule 
and Angel (1933):— 

1. Diameter of eye less than the length of the 

snout; ventral sole not extending 
anterior to a vertical from the nasal 
capsule; anal fin well formed in young 
or small in adult, but always plainly 
visible externally ; origin of pelvic fin 
posterior to that of the dorsal fin; 

minute teeth on vomer and dentary- Orimaidia , new genus. 

(Type and only known species, Orimaidia grimaldi Zugmayer.) 

2. Diameter of eye equal to, or greater than, 

the length of the snout; ventral sole 

generally extending anterior to a vertical 

from the nasal capsule; anal fin very 

small and closely pressed against the 

caudal in the young, absent or at least not 

visible externally in the adult; origin of 

pelvic 4 fin on a vertical from the origin 

of the dorsal; no teeth on vomer or , 

dentary... Opi^opraatm Vailiant. 
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Zugmayer (1011) says :— 

“ Les dents rudimentaires se trouvent en une sArie sur 
le bord ant&ieur de la raAchoire inferieure et sur l’inter- 
maxillaire il y a une serie de dents mieroscopiques n© 
formant k proprement parler qu’une surface rude." 

Fowler (1936) follows him in saying that, the pre¬ 
maxillary has microscopic teeth. Since Zugmayer made 
no dissection and Opislhopractus and Macropinna have no 
premaxillaries (after the careful studies of Opisthoproctntt 
by Trewavas (1933) and Parr (1937), the figure given by 
Gregory (1933) showing a premaxillary should bo viewed 
with suspicion), the writer understands him to mean that 
the vomer bore minute teeth, especially in view of the 
fact that it is characteristic of Argentina, Bathylagus. 
Microstoma, and Macropinna that the dentition of the 
upper jaw is confined to a single row of small teeth around 
the anterior end of the vomer, which in some genera 
extends onto the palatines also. 

Of these two genera of the family Opisthoproctidae, 
Macrojdnna resembles Grimaldm most, but because of the 
absence of anatomical knowledge of that genus it is 
necessary to make the comparison with Opisthoproctns. 
It is unusual that two fish which share such prominent 
peculiarities should differ as much as they do. Some of 
these differences are as follows, the character given first 
for Macropinna, then followed by the condition in Opislho- 
jrroctus given in parentheses :— 

Anal fin normal in size and position (anal fin absent or 
small and closely pressed against the caudal fin), anus 
forward between the pelvic fins (anus posterior near the 
lower rays of the caudal fin), air-bladder absent (air-bladder 
much enlarged, extending ventrally from cleithra to the 
anus), kidney unpaired (kidneys definitely paired an¬ 
teriorly), gall-bladder spherical and restricted to the 
anterior wall of the stomach (gall-bladder elongate, aB 
long as the stomach, and extending dorsally over the 
stomach), five pyloric caeca (three pyloric caeca), intestine 
recurved on itself (intestine extending straight to the 
anus), cleithra not projected into ventral outline and no 
ventral “ sole ’’ present (oleithra projecting from the 
ventral outline and forming the anterior support of the 
characteristic ventral “ sole ”), three slender branchio- 
stegalr&ys of roughly, the same, size (two branohiostegal 
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rays, one much shorter than the other), operole longer than 
deep (operole much deeper than long), subopercle as large 
as the operole (subopercle small and nearly hidden by the 
operole), no ossified scapula present (ossified scapula 
present and coracoid much better ossified than in Macro- 
pinna), and the greatly expanded interopercle and ventral 
arm of the properole which overlap ventrally over the 
throat (Trewavas does not mention explicitly enough for 
comparison the gular extensions of the interopercle and 
preopercle). The characters for Opislkoproetus in this 
study, unless otherwise mentioned, are taken from the 
excellent study of the anatomy of 0. aoleat m by Trewavas 
(1933). 

These differences appear sufficient to justify the reten¬ 
tion of Macropinna in a separate family MaoropinnkUe. 

Two other genera of fishes, Winleria Brauer and Rhyn- 
chohyalus Barnard (originally described as Hyalorhynchue 
by Gilchrist and von Bonde, 1924, but changed by 
Barnard, 1925, because Hyalorhynchua was preoccupied 
by Ogilby, 1910), obviously are closely related to the 
Opisthoproctid® and Macropinnidae. Unfortunately, 
nothing is known of their internal anatomy, other than 
radiographs taken of Winleria by Roule (1937), and the 
descriptions of both are so brief as to make it impossible 
to state their precise relationship. They share a more 
elongate shape (depth 3-1 to 3-8 in length), more or less 
dorsally directed enlarged eyes with concomitant narrow 
interocular spaoe (which probably means fused frontals as 
in the Opisthoproctidae and Macropinnidae), normally 
developed anal fin well in advance of the caudal, absenoe 
of ventral “ sole,” pelvios in middle of body in advance 
of the origin of the dorsal, etc. Barnard (1925) has 
placed these two genera provisionally in the Microstomidae, 
to which they bear at most a remote relationship. Roule 
(1937) has placed Winteria in the Opisthoproctidae, from 
which the above characters serve at once to separate it. 
(My opinion is concurred with by Berg, 1940.) It is 
suggested that until such a time as more information 
becomes available concerning these two highly interesting 
fish they should be placed 1 in a separate family, Winteriidae, 
which should stand somewhere between the Bathylagid® 
and Microstomidae on the one hand, and the Opistho- 
prootidae and Maoropinnidae on the other. 

Ann. A Mag, N Hist. Ser. 11. Pol. ix. 
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Trewavas (1933), following Brauer (1900), considered 
the Opisthoproctidse to be “ Salmonoids.’* Jordan (1923) 
places them in the Stomatoidei, but Regan and Trewavas 
(1930) do not include them in their listing of “ Stomatoid ” 
fishes. Insofar as the anatomy of the fishes of these 
groups are known, the Salraonid© (Parker, 1873, and 
Tchernavin, 1939), Coregonid© (Boulenger, 1895, and 
dissections by the writer), Thymallid© (dissections by the 
writer), Osmerid© (Chapman, 1941), or Calaxiidaa (Swin- 
nerton, 1903) bear only slight relationship to the fishes 
being considered. The anatomical discussions of the 
Astronesthidflo, Chauliodontidaa, Stomiatid©, and Malaoo* 
steidee by Regan and Trewavas (1929 and 1930) reveal 
only general resemblances (the reduced number of pyloric 
caeca and the shape of the stomach should be noted). 

Berg (1937 and 1940) erected for the Opisthoproctid© 
a separate suborder in the Isopondyli (Clupeiformes), the 
Opistlioprootoidei. To this opinion the writer subscribes, 
adding thereto the Macropinnid©, Winteriid©, Xeno~ 
phthalmichthyid©, Bathylagid©, Microstomid©, and Argon- 
tinidse. Further research may show that other deep- 
sea fishes, such as the Dolicliopterygid©, bear affinity to 
this group. An extensive definition of the suborder and its 
components must await completion of anatomical work 
on some of the above families, and a discussion of tho 
relationship of the suborder to the remaining Isospondyli 
must await considerably more information concerning the 
anatomy of that heterogeneous group of fishes. 


Abbreviations Used in All Figures. 


A. Anus. 

AC. Aotmosts. 

AL. Aliephenoid. 

AH. Articular. 

BA. Basioocipital. 

BR. Branchiostegal ray. 

CA. Caecum. 

CAR. Cardiac arm of stomach. 
CE. Ceratohyal. 

CL. Cleithrum. 

CO. Coracoid. 

D. Bentary. 

E. Epiotic. 

EP, Epihyal. 

ET. Ethmoid cartilage. 


EX. Exorcipital. 

F. Frontal, 

G. GloMohyaL 
GB. Gall-bladder. 
GE. Geniohyoideus. 
HO. Hyomandibular. 
IH. Interhyal. 

IO. Interopercle. 

K. Kidney. 

L. Lens of eye. 

LA. Lachrymal. 

LI. Liver. 

M. Maxillary, 

ME. Meeethmoid. 

MBS. Meeopterygoid. 
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N. Nasal. 

O. OporcK 

OI. ObliquuH inferior. 

OP. Optio nerve. 

OS. ObliquuH superior. 

OV. Ovary. 

PA. Parietal. 

PAL. Palatine. 

PAR. Parasphenoid. 

PF. Prefrontal. 

PG. Pterygoid. 

PO. Postorbital. 

POP. Preoperole. 

POT. Prootic. 

PRO. Preorbital. 

PT. Pterotic. 

PIT. Post-temporal. 

PY. Pyloric end of stomach 

Q. Quadrate. 


R. Rectum. 

RE. Rectus ex tenuis. 

RHF. Ramus hyoideus facialis. 

RT. Rectus inferior. 

KIN, Rectus interims. 

RS, Rectus superior. 

SC. Supracleithrum. 

SO. Suborbital. 

SOC. Supraoccipital. 

SOP. Subopercle. 

8P. Spleen. 

SPH. Sphenotie. 

ST, Supratemporal. 

S. Symplectie. 

UB. Urinary bladder. 

UR. Urohyal. 

V. Vomer. 

TO. Ventral liypohyal. 
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XXV.—The Fossil Acridid* (Orlh. SaU.).— Part III. 
Acridinse f. By Frederick E. Zeuner, British Museum 
(Natural History). 


Family Aeridldm. 

Subfamily Acudism (! Tkvxalwm). 

A fair number of fossil Acrididee have been placed in 
this subfamily by their deseribers on insufficient grounds, 
partly because of superficial resemblance to certain Recent 
Acridine, and partly because the authors had the “ feeling ” 
that the insects belonged to this Bubfamily. In the present 
revision all these forms have been relegated to the Acrididae 
incertse sedis, which will be listed and discussed in Part IV. 
of this paper. 

Unfortunately, all the Tertiary forms hitherto considered 
as Acridines have had to be eliminated in this manner. 
There remain only the seven species from the Pleistocene 

t Part 1. Catantopince, Ann. A Mag. Mat. Hiit. (11) viii, pp. 510-622 
<1041). Part n. (Edipodin®, ibid. ix. pp. 128-124 (1042'. 
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deposits of Starunia, near Stanislawow, in the Polish 
Carpathians. They are of especial interest both because 
of their dose relationship to Recent forms and because 
they characterize well the climatic conditions of one of the 
cold phases of the Pleistooene. 

In the following synopsis, specimens which do not 
exhibit characters distinguishing them from other well- 
defined forms, and therefore may, or may not, be conspeoific 
with them, have been assigned to the spedies to which they 
possibly belong. In this way, seven species can be dis¬ 
tinguished clearly, though the possibility remains that 
some of the poorly-preserved s{)ecimens assigned to one or 
the other may represent some unrecognized form. 

The subfamily Acridines will have to be divided when a 
thorough revision of all the Reoent genera is carried out. 
The fossil forms belong to the group around Chorthippua 
Fieb., which is characterized by stridulatory modifications 
of the elytral venation, especially in the male, one or 
several of the areas between the costa and the cubitus 
being widened. This group may be called Oomphooerini 
in accordance with Jakobson’s suggestion (Jakobson & 
Bianki, 1905, p. 219), and treated as a tribe for the time 
being. 

Genus Podismopsis Zubowsky. 

1840. Monopterus, Fischer-Waldheim, Nouv. M4m. Soc. imp. Nat. 
Moaoou* viii. p. 252. (Genotype, M. gracilis F.-W. Pro- 
occupied by Monopterus Laoep&de, 1800 ; Pisces.) 

1000. Podismopsis Zubowsky, Hor. Soc. ent. Boss, xxxiv, p. 2. 

1910. Podismopsis Zub., Kirby, Syn. Cat. Orth. iii. p. 147. 

1928. Podismopsis Zub., Rehn, Proe. Acad. nat. Soi. Philadelphia, 
Ixxx. p. 195. 

1982. Podismopsis Zub., Bey-Bienko, Eos, viii. p. 58. 

1934. Podismopsis Zub., Zeuner, Starunia, iii. p. 4. 

1940. Podismopsis Zubovsky, Uvarov, Ann. A Mag. Nat. Hist. (11) 
vi. p, 113. (Podismopsis Zub., syn. Monopterus F.-W., the 
former valid since the latter preoccupied.) 

Genotype.—Podismopsis altaica Zubowsky, 1900= ifowo- 
pterus gracilis Fischer-Waldheim, 1846. 

Distribution. —Reoent: Northern Asia from Korea, 

Yezo and the Altai into the polar zone, polar Russia, 
mountains of Montenegro. Pleistooene: Polish Carpathians: 

Remarks. —Bey-Bienko divided this genus into thrqet 
subgenera, Eurasiobia B.-B., Podismacris B.-B., amt 
Podismopsis Zub. The fossil form described below is 
intermediate between P. gracilis (F.-W.) and P. reficta 
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Jtrae., which have been placed by JJey-Bienko in Podis- 
mopsis, a. str., and Eurasiobia , respectively. As 1 have 
explained more fully in 1934, the fossil is a geographical 
form intermediate between P. gracilis and P. relicta , and 
the subgenera Podismopsis, s. str., and Eurasiobia, at any 
rate, have to be combined into one. Most probably the 
distinction of subgenera in Podismopsis oannot be upheld. 


* Podismopsis gracilis pleistocenica, subsp. n. 

*1934. Podiamopsia altaica Miram, tenner, Starunia, iii. pp. 2, 3, 
fig. 2 a. 

• *1934. Poaiamopais uf. relicta Rainme, Zeuner, Starunia, iii. p. 4, 
fig. 2 6. 

1934. Podiamopaia relicta und altaica, Zeuner, N. Jb. Min. etc., 
Beil.-Bd. Ixxii. (B), p. 370. 

Diagnosis. —A subspecies of P. gracilis (F.-W.) inter¬ 
mediate between P. g. gracilis (F.-W.) and P. g. relicta 
Bme. Male elytra more slender than in P. g. gracilis, but 
less slender than in P. g. relicta. Subgenital plate of male 
shorter than in P. g. relicta, and sometimes as short as in 
P. g. altaica. 

Distribution. ---Upper Pleistocene: Starunia, near Stanis- 
lawow, Polish Carpathians. 

Holotype. —Polish Aoademy of Sciences, Cracow. 
Starunia collection, tube and preparation no. 4, labelled 
P. cf. relicta. 

Paratypes. —Same collection, tubes and preparations 
nos. 3, 7, 11, 19. 

Parts known .—Complete males. 

- Remarks.— An I was able to show in 1934, these specimens 
form a gliding transition from P. g. gracilis to P. g. relicta 
Rme. It is impossible, therefore, to maintain these two 
forms as independent species; they are members of a 
Rassenkreis or subspecies-group composed of P. gracilis 
gracilis from the Altai, P. gracilis pleistoca/nica, subsp. n., 
from Poland, and P. gracilis relicta from Montenegro. The 
subspecies intermediate, both morphologically and geo¬ 
graphically, between P. g. gracilis and P. g. relicta, has 
become extinct in comparatively recent times, and the 
two surviving races are now on the way to become species. 
This ease provides an excellent example for the formation 
of species from a continuous subspecies-group, as a conse¬ 
quence of the extinction of intermediate forms. 
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Genus Stenobothkcs Fischer. 

1863. Stenobothrus Fischer, Orth, fiurop. p. 313. 

1910. Stenobothrus Fiach., Kirby, Syn. Oat. Orth. iii. p. 160. 

(Designates genotype : GhryUus Locusta lineatus Panzer.) 

Genotype.^-Gryttus Locusta lineatus Panzer, 1796. 

Distribution. —Recent : Europe, north-west African 
mountains and temperate Asia. Pleistocene: Polish 
Carpathians. 

* Sterujbothrus posthurnmdee Zeuner. 

H 1934. Stenobothrus posthumoules Zeuner, St&runia, iii. pp. 6, 6, 
figs. 3 a, 6. 

• 1934. Kopf. Zeuner, Starunia, iii. p. 12 (?). 

1934. Stenobothrus poathutnoides , Zeuner, N. Jb. Min., etc., Beil-Bd. 
lxxii. (B), p. 370. 

Diagnosis. —Male with elytra 12-2-12-7 mm. long, 
pronotum 3-2 mm. long. Sc thickened in its middle 
portion, slightly S-shaped. Between Sc and R cross-veins 
in the basal portion only, distally as far as the subapieal 
spot hyaline, and without cross-veins. Tn these and other 
characters resembling S. posthumus Rme., but discoidal 
cell longer and narrower than in this species. 

Holotype. —Polish Academy of Sciences, Cracow. 
Starunia Collection, tube and preparation no. 10. (Zeuner, 
1934, fig. 3 a.) 

Pamtype. —Same collection, tube and preparation no. 5. 
(Zeuner, 1934, fig. 3 h.) 

Parts known. —Complete males with appendages and 
wings. 

Remarks. —This form is closely related to S. posthumus 
Ramme, from the mountains of Montenegro, where it has 
been found in the same locality with Podismopsis relicta 
Rme. It is possible that S. poslhumoides and S. posthumus 
are members of a subspecies-group, especially since all the 
more remarkable characters distinguishing them from 
other Stenobothrus are common to both forms. Since 
neither of them has been found outside the type-locality, 
however, it is impossible to arrive at a decision regarding 
the specific or subspecific status of S. posthumus and 8. 
posthumoides. Moreover, there is a chance that one or the 
other of the Jess-known species of Stenobothrus is more 
closely related to this group than has been assumed. 
Pending a critical study of all the forms of the genus 
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therefore, it is advisable to treat 8. posthumoides aa a 
species. 

An undeterminable head resembling Sienobothrus, from 
the Starunia deposit, may tentatively be referred to this 
specieB. 


Genus Chorthipfus Fieber. 

1852. Chorthippue Fiebor, in Kelch, Progr. k»n. Gymnasium Ratibor. 
1862 : 1. 

1810. Ohorthippus Kiel)., Kirby, Syn. Cat, Orth. iii. p. 184. (Geno¬ 
type fixed.) 

Genotype.—Acrydium albomarginatum de Geer, 1773. 

Distribution. —Recent : HolarctiB. Pleistocene : Polish 
Carpathians. 

*Chorthippus cf. mollis (Charpentier). 

(a) Male. 

*1884. OhorUMppun (h. 1.) sp. I., Zeuner, Starunia, iii. p. 8, fig. 7. 

Distribution .—Upper Pleistocene : Starunia, near 
Stanislawow, Polish Carpathians. 

Typical specimen .—Polish Academy of Sciences, Cracow. 
Starunia Collection, preparation no. 4. 

Parts knovm. —Both elytra of a male specimen, anal 
areas missing. 

Remarks .—Length of elytron 13-0 nun. Closely re¬ 
sembling C. mollis (Charp.), but precostal lobe wider and 
more sharply set off, crosB-veins of oostal area vertical 
to Sc, cross-veins between Sc and R denser, and discoidal 
cell wider. 

(6) Female. 

*1984. Chortftippua Bp. ex. aff. hammarstramii Mirato, Zeuner, 
Starunia, iii. p. 7, fig. 5. 

Specimen. —Polish Academy of Sciences, Cracow. Sta¬ 
runia Collection, tube and preparation no. 9. 

Parts knovm. —Thorax, abdomen, one elytron, and 
remains of other wings, of a female. 

Remarks. —This female is tentatively associated with 
the male specimen just referred to. The valves of it» 
ovipositor are toothless, as in most Chorthippus, and 
relatively slender and prominent. The elytra reach 
nearly to the end of the abdomen. They are fairly broad 
and agree in the shape of the apex fairly well with the 
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male specimen mentioned. Discoidal cell only half as 
long as the elytron. The precostal lobe is very distinct. 
Length of elytron, 12-8 mm. 

Since I described this specimen in 1934, comparing it 
with C. hammarstroemi Miram and related species, I have 
been able to compare it with specimens of several species 
of this group. It thus has become evident that the fomil 
belongs to the group of C. biguttvlus L. rather than to any 
other, though it is distinct from all the species with which 
I am familiar. It is possibly the female of the species 
of the Starunia Chorthippus, represented by the male 
no. 4, which it suits in size, type of venation and shape of 
the apex. 


*Chorthippus of. angutatus Tarbinsky. 

*1834. Chorthippus («. atr. > angutatus Tarb., Zeuner, Starunia, iii. 
p. 7. 

*1834. lVonotum, Zeuner, Starunia, iii. p. 12. 

Distribution. —Upper Pleistocene : Starunia, near 
Stanislawow, Polish Carpathians. 

Typical specimen. —Polish Academy of Sciences, Cracow. 
Starunia collection, tube and preparation no. 18. 

Parts known. —Thorax, abdomen, elytra, hind wings, 
middle and hind legs of a male. 

Description. —End of abdomen obtusely rounded. Hind 
femora slender. Hind knee dark. Elytron reaching the 
end of the abdomen, hind wing considerably shorter. 
Elytron slender, strongly pointed. Precostal lobe little 
prominent, C forming the fore margin in the distal half of 
the elytron. Costal area hardly widened. CuA and 
CuP separate. 2A and 3 A not fused distally. Cross¬ 
venation loose but regular, membrane light brownish 
yellow, transparent. Length of elytron 10-0 mm., of 
hind femur 9-0 mm. 

Remarks. —The preserved parts of this fossil agree 
completely with Chorthippus angutatus Tarbinsky, 1927, 
which occurs in Turkestan. This species belongs to the 
group of Chorthippus dorsatus Zett., and it can be said 
with certainty that the fossil belongs to this group. 
One hesitates, however, to identify it specifically with 
Ch. angulatus, which is found in the warm, steppe of 
Turkestan, though it has to be admitted that in none of 
the available characters does it differ from this species. 
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An isolated pronotum, reminiscent of Ch. dorsatua, may 
tentatively be referred to this species. 

m Chorthippus cf. parallelus Zetterst. 

*1934. Chorthippu* »p. II., Zeuner, Htarunia, iii. p. 8. 

Distribution .—Upper Pleistocene : Starunia. near 
Stanislawow, Polish Carpathians. 

Fossil specimen .—Polish Academy of Sciences, Cracow. 
Starunia Collection, tube and preparation no. 21. 

Parts known .—Male abdomen with parts of meta- 
sternum, both hind wings, and incomplete right elytron. 

Description .—Abdomen extended after death, 12 mm. 
long. Back of abdomen light-coloured, sides dark. End 
of abdomen blunt and rounded. 

Elytron with a venation reminiscent of Ch. parallelus 
Zett., but apex missing. It is impossible, therefore,,to 
identify the species. The elytron is wider than that of 
Ch. cf. angulatus (max. width 2-6 mm. compared' with 
2-0 mm.), which renders it likely that this fossil belongs 
to the group of Ch. parallelus in which the wings and the 
olytra tend to become shortened. The two most probable 
species are Ch. parallelus Zett. and Ch. montanus Charp. 
{—longicornis Latr.). 

*('horthippus, spec, indet. 

*1934. Stenobothrus n. «p. t, Zeunor, Starunia, iii. p. fl, fig. 4. 

Distribution .—Upper Pleistocene: Starunia, near 
Stanislawow, Polish Carpathians. 

Fossil specimen .—Polish Academy of Sciences, Craoow. 
Starunia Collection, tube and preparation no. 6. 

Parts known .—Both pairs of wings, squashed abdomen 
and hind legs of a female. 

Description.—Abdomen with black sides. Valves of 
ovipositor short and stout, all four with a tooth on the 
outer side. Terminal hook short. 

Hind femora 11 mm. long. Knee black. Hind tibiae 
with black spines. 

Elytra 15-8 mm. long, comparatively wide. Fore 
margin evenly curved (fig. 1), preoostal lobe very slight, 
almost absent. Discoidal cell open, M and CuA being 
undivided hnd disappearing in the network of cross-veins 
distally. Cell narrow. 2 A and 3 A separate. A colour- 
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less patch in the distal fourth of M indicates the position 
of a whitish spot. The apex is slightly pointed, its costal 
■and anal margins being fairly straight and converging. 

Hind wings fully developed, but venation not straight, 
somewhat irregular, as in speoies in which the reduction 
of the power of flight has begun. 

Remarks. —This is a puzzling specimen. The toothed 
valves of the ovipositor would assign it to Stenobothrus 
according to the keys, but they are also occasionally found 
in Chorthippns, though in a less developed condition. 
The character, therefore, cannot be regarded as absolute. 
The precostal lobe of the elytron is almost absent. This, 
together with the toothed valves, induced me to regard 
this fossil as a Stenobothrus in 1934. I have Bince re¬ 
examined the venation and found that in every respect 
it agrees with that of a macropterous specimen of Chor- 
thippm pamUdus Zett., particularly in the somewhat 


Fig. I. 



Chorthippm, ap. indet., 

irregular orosH-venation (typical of maoropterous speci¬ 
mens of normally meBopterous species) and the open 
discoidal oell. The shape of the apex also suits this 
speoies. . The only difference in the elytron is in the 
precostal lobe, which is much slighter in the fossil than 
normally in the Reoent sjjecies f. This difference and the 
presenoe of teeth on the valves of the ovipositor prevent 
me from identifying the fossil with Oh. paraUelus, which 
is the commonest grasshopper of Europe and ranges so 
high in the mountains that one would expect to encounter 
it in the Pleistocene fauna of Starunia. 

f In a British specimen of Ch, paraUelus, f. moeroptora, this lobe is 
‘•exactly as inconspicuous as in the fossil. This, however, is exceptional. 
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Summarizing the arguments as to > the systematic 
position of this fossil, the toothed valves and the smallness 
of the preoostal lobe speak for Stenobothms, but the open 
cell and the character of the venation in general against 
it. The venation both of elytra and hind wings agrees 
with Chorthippus, particularly Ch. paratldus Zett., f. 
macroptera (not with Ch. montanns Charp., syn. longi- 
eomis Latr.), and so does the shape of the apex of the 
elytra, but the smallness of the preoostal lobe Mid the 
toothed valves, though not strictly impossible, would be 
unusual features in a Chorthippus. 

The venation plainly excludes the fossil from Steno- 
bothrus, and I therefore prefer to place it in Chorthippus. 


Genus Gomphocerus Thunberg. 

1815. Qomphocerua Thunberg, M6m. Acad. Sci. St. Pltersb. v. p. 221. 
1819. Qomphocerua Leach h MSS. Qomphocetroa Thunb., Samouelle, 
Ent. useful Comp. p. 219. (Mentions only British species,. 
G. rufua (L.).) 

1835. Qomphocerua Latreille, Brulle, in Audouin, Hist. nat. Ins. 
ix. p. 224, footnote. 

1835. Lee Gomphoc&res, Brull6, in Audouin, Hist. nat. Ins. ix . 

J ). 229. (Type : Gryllua atbiricua Fab.) 

ropua Giatel, Natuigesch. Tierr. hfih. Schulen, p. 137. 
(For G . aibiricua (L.).) 

1910. Qomphocerua Thunb., Kirby, Syn. Cat. Orth. iii. p. 154. 
(Type: Gryllua locuata rufua L.) 

1931. Mropua Gist!., Uvarov, Eos, vii. p. 85. (Type of Qomphocerua: 
rufua.) 

1931. Qomphocerua Thunb., Tarbinsky, Bull. Inst, oontr. Pests 
Diseases, i. p. 128. (Two species, Q. aibiricua and G. ntfua.) 
1941. Qomphocerua Thunberg, Roberts, Trans. Amer. out. Soc. 
lrvii. p. 22. (Establishes that Brull4, 1835, fixed the geno¬ 
type, not Samouelle, 1819, and proposes Gomphocmppua 
new name for Q. rufua.) 

Genotype.—Gryllus Locusta sibiricus Linn£, 1707. 
Distribution. —Recent: Siberia,Tibet, Caucasus, Armenia, 
Asia Minor, Greece, Bulgaria, Serbia, Alps, Pyrenees, 
and mountains of Central Spain. Pleistooene: Car¬ 
pathians. 


*Gomphocerus sibiricus (Linn4). 

1767. Qryttu* Locusta tibiricut limit, Sy»t. Nat. ed. xii. p. 701. 
1781. QryUm sibiricus Fabrioivw, Spec. In*, i. p. 868. 

1813. (GiryUm) siberious Houttuyn, in Stoll, Repr. Speot. Phaem.. 
etc., register, p. 18. (Xbapelling.) 
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1835. ChryUm nbiricu* Fab., Broils, in Audouin, Hilt. Nat. Ina 
ix. p. 229. 

1910. Q . nbiricua Linn Kirby, Syn. Cat. Orth. iii. p. 155, 

1931. Mropm sibirious , Uvarov, Eoa, vii. p. 35. 

1931. Qomphoomu sibiriom (Linn.), Tarbinaky, Bull. Inat. oontr. 
Posts Diseases, i. p. 131. 

*1934. ASropu* ribiricus Lmu6, Zeuner, Starunia, iii. p. 9. ,(Fossil.) 

*1934. Chorthippue, sp. III., Zeuner, Starunia, iii p. 3, fig. 6, 
(Fossil.) 

1941. Qomphoo&rua , aibericw* (Linnaeus), Roberts, Trans. Amor, 
ent. Soo, lxvii. p. 22. (Misspelling.) 

Synonymy. —The synonymy of the Recent species has 
been given here in order to establish whether the spelling 
used by Roberts (1041) is correct or not. 

Distribution .— Recent: see genus. Upper Pleistocene : 
Starunia, near Stanislawow, Polish Carpathians. 

Fossil specimens.— Polish Academy of Sciences, Craoow. 
Starunia Collection, tube no. 12 (male), and preparation 
no. 1 (female). 

Parts known.— Fossil male : head without antennas, 
pronotum, thorax, base of abdomen, remnants of wings, 
right fore leg, middle legs and hind femur. Fossil 
female : right elytron, anal area missing, apex damaged. 

Description .—Male specimen : pronotum 4-1 mm., com¬ 
paratively short, prozona only slightly inflated. Anterior 
tibia inflated as in all races of the species, but less so than 
in the Recent alpine subspecies, 0. s. helveticus Uv. Hind 
femur 11*0 mm. (in a 0. s. helveticus, which agrees with the 
fossil in the length of the pronotum, 10-5 mm.). Middle 
femur 4-2 mm. (0. a. helveticus 4-2 mm.). 

Female specimen: precostal lobe very pronounced. 
Just proximally of the end of the discoidal cell there are 
three cross-veins between R and M, closely grouped 
together. Discoidal cell narrow, with four brown spots, 
with fairly regular cross-veins, much longer than half the 
wing. CuA and CuP separate. Beyond the end of the 
cell lies an indistinct brown spot followed by a white 
patch and an oblique brown double spot. Length of 
elytron 11 min. Note that the figure in Zeuner (1934) 
is upside down. 

Remarks. —The male is undoubtedly a 0. sibiricus. It 
agrees in its proportions fairly well with 0. s. helveticus, 
but the pronotum and the fore tibia are reminiscent of 
O. s. armeniacus Uv. The female elytron is tentatively 
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referred to this species, with which it agrees better than 
with any Ckorthippus, though this may not mean much, 
the differences being generally slight in female elytra. 
The discoidal cell is rather small for 0. aibiricua and so is 
the whole elytron. This may be a subspecific character, 
especially since the male specimen also exhibits features 
distinguishing it from Recent European forms. There is 
no race of 0. sibiricvs in the Carpathians at present. 


XXVI .—New Species of the Genua Erystus Joe. (Col. t 
Haltioine). By G. E. Bbvant, F.R.E.S., Imperial 
Institute of Entomology. 

The genus Erystus has now been recorded as feeding on 
cotton in Flores. At present it has a range from Tenas- 
serim to Flores. It has an unusual flattened appearance, 
with the sides of the elytra more or less explanate, and 
is easily distinguished from other Halticinse. 1 now 
describe four new species, bringing the total to eleven. 
The types are in the British Museum. 

Erystus andamane.nsia Mlk.—Fauna Brit. Ind. Col. 

Chrys. 1926, p. 271. Andaman Is. 

Erystus banksi Wse.—Philipp. Joum. Pci. v. 4,1910, p. 266. 
Luzon. 

Erystus celebensis Jac.—Ann. Mus. Civ. Gen. 2nd Series, iL 
1886, p. 40. Celebes. 

Erystus clypeatus Jac.—Notes Leyd. Mus. ix. 1887, p. 232. 
Timor. 

Erystus gossypii, sp. n. Flores. 

Erystus jamnensis, sp. n. Java. 

Erystus podagroides Wse.—Deut. Ent. Zeit. 1892, p. 390. 
Ceram. 

Erystus quadripunctatus Oglob.—Sbomik. ent. odd. Nar. 

Musea, v. Praze, 1927, p. 119. Tenasserim. 

Erystus saundersi, sp. n. Singapore. 

Erystus viUicus Wse.—Deut. ent. Zeit. 1892, p. 391. 
Bangkei. 

Erystus waUacei, sp. n. Sulu Is. 
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Key to the Species of Erystus Jac. 

1 (12). Head and prothorax flavour elytra 

almost entirely blue-black. 

2 (5), Head and prothorax flavour elytra 

not entirely blue* black. 

3 (7). Sides of the elytra oostate between the 

stri®. 

4 (8). The four terminal segments of the 

antenn® black. podagroide* Wse. 

5 (2). Head and prothorax flavous, the 

elytra with a longitudinal black 
stripe. 

6 (9). Elytra without maouto. 

7 (3). The aides of the elytra not costate 

between the strife. 

8 (4). The six terminal segments of the 


antenn® black. uxtllacei , sp. n. 

9 (6). The olytra each with two distinct 
macule, one basal and the other 
behind the middle. 

10(11). Elytra not having the apex fuscous . quadripunctatus Oglob. 

11 (10). Elytra without macule, but having 

the apex fuscous . iavaner\sis t Bp. n. 

12 (1). Elytra and remainder of the body 

entirely flavous. 

13 (16). Antenn® entirely flavous. 

14 (15), Elytra with the punctures of the stri® 

double and irregular . bank**, Wse. 


15(14). Elytra with the punctures of the stri® 
not double 

16(13) .Antenn® with the basal segments 
flavous. 

17 (23). Antenn® with the four basal segments 
flavous. 


18 (19). Head feebly punctured. clypmtus Jac. 

19 (18). Head impunctate. 

20 (25). Elytra elongate, the sides scarcely 

rounded. 

21 (22). Sides of the elytra scarcely rounded, 

the margin explanate. gossypti, sp. n. 

22 (21). Sides of the elytra widest behind the 

middle . andamaneturis Mlk* 


23 (17), Antenn® with the flve basal segments 

flavous. 

24 (29). Antenn® with more than five basal seg¬ 

ments flavous. 

25 (20). Sides of the elytra evenly rounded and 

explanate. 

26 (27). Interspaces of the elytral stri® not 

oostate. mundtr/n, ip, n. 

27 (26), Interspaces of the elytral stri® not 

all oostate. 

28 (30). The three outer stri® with the inter¬ 

spaces oostate. vUlicm Wse. 

29 (24). Antenn® with the seven basal seg¬ 

ments flavous. 

30 (28). Interspaces of the elytral stri® aQ 

oostate. celebmm* Jae. 
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Hjlitioism. 

Eryatua javanenaia, sp. n. 

Broadly ovate, flavous, with the seven terminal seg¬ 
ments of the antennae black, and the apical portion of the 
elytra tinged with fuscous. 

Length 3-5 mm. 

Head flavous, impunctate, transversely impressed 
between the eyes. Antennae extending almost to the 
middle of the elytra, the four basal segments fulvous, 
the remainder black, clothed with short pubescence, the 
first segment the longest, and more dilated, about twice 
as long as the second, the third longer than the second, 
and the fourth a little shorter than the third, the remainder 
each about equal to the fourth, the apical segment acumi¬ 
nate. Prothorax flavous, very transverse, the sides 
rounded and feebly margined, the anterior angles slightly 
produced. Soutellum flavous, triangular, impunctate. 
Elytra flavous, with the apical portion tinged with fuscous, 
broader than the base of the prothorax, the sides behind 
the middle rounded to the apex, feebly explanate, and 
finely punctate-striate, the interspaces with very fine 
punctures. Legs and underside flavous, nitid, impunctate. 
Male with the antennas slightly longer and thicker, the 
first segment of the anterior tarsi more dilated. 

Java : (Dr. van Hall), three specimens; feeding on 
Hibiscus. 

Allied to E. dypeatus Jac., from Timor, but differs in 
the impunctate head, and the apical fuscous patoh on the 
apex of the elytra. 

Eryetus gossypii, sp. n. (Fig. 1.) 

Broadly ovate, flavouB, with the exception of the 
seven terminal segments of the antennas black. 

Length 3-3-6 mm. 

Head flavous, broad, the vertex convex, smooth, and 
impunctate, a transverse impression between the eyes. 
Antennae extending to the middle of the elytra, the 
four basal segments flavous, the remainder black, the 
first segment the longest, slightly club-shaped, nearly 
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twice as long as the seoond, the third slightly longer than 
the second, the remainder each about equal to the third, 
the seven terminal segments more pubescent. Prothorax 
flavous, very transverse, the sides strongly rounded, 
feebly margined, the anterior angles prominent , the surface 
convex, nitid, and very finely punctured. Scutellum 
flavous, triangular, impunctate. Elytra flavous, broader 
at the base than the prothorax, punctate-striate, widest 
behind the middle, than rounded to the apex, the side 
margins explanate, the striae with the interspaces with 


Fig. i. 



a few very fine punctures. Legs and underside flavous^ 
the ventral segments of the abdomen punctured and 
pubescent. 

Floabs Is. : Maoemere, iv. 1925, six specimens; 6. v.1926, 
three specimens. 

Allied to E. andamanensis Mlk., but the elytra longer and 
narrower, and the antennae more slender. 

Differs from E. ceiebensis Jao., in the punctures of the 
elytra not so strong, and the interspaces of the striae 
not carinate. 

Ann. A Mag. Nat. Hist. Ser. 11. Vci. ix. 22 
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Eryalua wollocei, sp. n. 

Oval, fulvous, the elytra with a broad blaek longi¬ 
tudinal stripe, not extending to the apex, the six terminal 
segments of the antennae black. 

Length 4-5 mm. 

Head fulvous, almost impunotate, a few punctures near 
the inner margin of the eyes, transversely impressed 
between the base of the antennae. Antennae extending 
just beyond the base of the elytra, the five basal segments 
fulvous, the remainder black, the first segment the 
longest, twice as long as the second, the third a little 
longer than the second, the fourth slightly shorter than 
the third, the fourth to the tenth all about equal, the 
eleventh slightly longer and acuminate. Prothorax 
fulvous, strongly transverse, very finely and closely 
punctured, the sides rounded, narrowly margined, the 
anterior angles produced. Soutellum fulvous, triangular, 
impunctate. Elytra with a broad longitudinal blaok 
stripe between the third and seventh striae, margined 
with fulvous, punctate-striate, the punctures not very 
strong or close, the interspaces with very fine punctures. 
LegB and underside fulvous. 

Sultj : (A. R. Wallace) (Baly Coll., British Museum), 
three specimens. 

Allied to E. podagroidee Wse., from Ceram, but differs 
in the elytra having a longitudinal stripe, and in not 
being almost entirely blue-blaok. 

Eryalua sounder si, sp. n. 

Broadly ovate, fiavous, except the six terminal seg¬ 
ments of the antennae blaok, head impunotate, pro- 
thorax very finely and feebly punctured, elytra strongly 
punctate-striate. 

Length 3*6-4 mm. 

Head fiavous, nitid, impunotate a triangular impression 
between the eyes. Antennae extending slightly beyond 
the base of the elytra, the five basal segments fiavous 
and nitid, the six terminal segments black, olothed with 
short pubesoenoe, the basal segment the longest and 
slightly club-shaped, twice as tong as the seoond, the 
third slightly longer than the seoond and fourth, the 
remainder eaoh about equal to the fourth. Prothorax 
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flavous, nitid, very finely and feebly punctured, transverse, 
the sides strongly rounded and narrowly margined, the 
anterior angles slightly oblique. Scutellum flavous, tri¬ 
angular, impunctate. Elytra flavous, slightly wider at 
the base than the prothorax, the sides rounded, widest 
at their middle, and rounded at the apex, strongly 
punctate-striate, the punctures large and evenly spaced, 
the margin strongly explanate and slightly costate 
between the striae at the sides. LegB flavous, the male 
with the basal segment of the anterior tarsi dilated. 
Underside flavous, nitid. with the exception of the ventral 
segments of the abdomen feebly punctured. 

Singapore : (C. J. Saunders), eight specimens. 

Allied to E. andamanensis MIk., but with the sides of the 
elytra more rounded, and the striae with the punctures 
coarser. 


BIBLIOGRAPHICAL NOTICES. 

Popular Handbook on Indian Birds. By Hugh Whistleb. 

Third Edition, revised and enlarged. Pp. i-xxviii-f1-549, 

6 coloured, 15 black and white plates, and 105 text-figures. 

Edinburgh : Gumey * Jaokson. Price 18s. 6 d. 

To write a good popular account of the birds of a country is 
the test of a good ornithologist. All scientific matter must be 
disguised in such a way that the tiro is not put off, but still 
the information must be available for those who want it. 

That Mr. Whistler has been very successful is shown by 
the fact that the present edition is the third since the book 
was first published in 1928. With each succeeding edition 
Hie whole book has been thoroughly revised and brought 
up to date and the number of birds increased. Although the 
author nominally writes about 300 of the commonest birds 
-of India he really does a great deal more, since in the letter- 
press to each species he skilfully gives little hints of how to 
recognise different races and nearly allied species. 

The illustrations have also been increased, and fortunately 
were completed before the death of that talented artist, 
Henrik Grfinvold. 
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No country in the world has suoh a wealth of bird-life 
as India, nor is there suoh a great variety of types of 
country—from the deserts of Sind to the humid jungles of 
Malabar,—the undulating uplands of the Nilgiris or the 
heavy cultivated valley of the Ganges. Nevertheless, the 
author has made an admirable selection of speoies, and 
whether the book is consulted by the dweller in the plains 
or the visitor to the Himalayan Hill Station, there should be 
little difficulty in naming the commoner birds met with. 

The short notes on habits add muoh to the interest of the 
book, and without doubt give assistance in identifying the 
different species. 


Check-List of Birds of the . World. Vol. IV: By Jambs Lbs 

Pbtbbs. Pp.i~xii+1-291. Cambridge, U.S.A.: Harvard 

University Press, 1941 : London : Oxford University Press. 

Price 22«. 6 d. 

Few realize the amount of work necessary in writing a list of 
birds of the world, and pessimists predict that at the present 
rate of progress it will be years before Mr. Peters completes 
his task. 

The author has been much handicapped by the absence of 
recent revisions of many of the non-passerine families, but 
now that he has nearly completed these, we hope the delays 
will be shorter. 

The present volume deals with the Plantain-eaters, 
Cuckoos, Swifts, and Owls, and of these the last family has 
had to be completely revised. Many footnotes discuss in¬ 
teresting points of nomenclature, identify and add much to 
the usefulness of the book. 

In his Introduction Mr. Peters points out that if his four 
volumes be compared with those parts of Sharpe’s ‘ Handlist ’ 
dealing with the same families, it will be found that there are 
261 fewer genera, but 1480 more species and subspecies. To 
the systematist and student of geographical distribution. 
Mr. Peters’s volumes are quite indispensable. 
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XXVII .—New Species of Staphylinidac (Col.) cottedftl by 
the Coryndon Museum Expedition to the Chyulu Hills. 
By Malcolm Cameron, M.B., R.N., F.R.E.S. 


Eleusis unicolo/r, sp. n. 

Shining, black. Antennas and legs reddish yellow, the 
femora infuscate. Length 3-5 mm. 

Head transverse suborbicular, slightly wider than the 
thorax, the eye as long as the post-ocular region, with 
a few small obsolete punctures, the ground-sculpture well 
marked. Antennae rather slender, 3rd segment as long 
as 2nd, 4th very slightly longer than broad, 5t.h as long 
as broad, 6th to 10th slightly transverse, not increasing 
in width, the 11th as long as the 9th and 10th together. 
Thorax as long as broad, the sides rather strongly 
retracted to the base and with an obsolete tooth a little 
behind the middle ; along the centre with fine impressed 
line not reaching either the anterior or posterior borders, 
on each side somewhat flattened, the sculpture as on 
the head. Elytra longer than the thorax (3 : 2), impunc- 
tate, with well-marked more or less longitudinal ground- 
sculpture. Abdomen almost impunctate, with similar 
but transverse ground-sculpture. 

Chyulu Hills, altitude 5600 feet. June, 1938. Unique. 
British Museum Collection. 

Ann. A Mag. N. Hist. Ser. 11. Vol. ix. 23 
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Liepinus coryndoni, sp. n. 

Moderately shining ; head and thorax dark ferruginous 
red, the former lighter in front; elytra pitchy blaok. the 
base shoulders and suture reddish; abdomen black, the 
posterior margin" of the segments narrowly rufesoent. 
Antennas and legs reddish yellow. Length 2-5 mm. 

Near extemepunctalvA Epp.. but differs in the darker 
oolour, thinner antennae, coarser punoturation of the fore¬ 
parts, stronger more or less longitudinal and wavy ground- 
sculpture, as in konensis Bemh. but yet stronger. Head 
bi-impressed in front, finely and rather sparingly punctured 
and with normal coriaceous ground-sculpture, posteriorly 
much less finely and rather closely punctured and with a 
fine more or less longitudinal wavy ground-sculpture. 
Antennae shorter and thinner than in ear lemepunctatus, 
the 4th and 5th segments about as long as broad, the 
following transverse. Thorax slightly transverse (1-75: 
1*5), the sides retracted behind but straighter than 
in extemepunctatm, along the middle with an extremely 
fine impunctate line, the disc without impressions and the 
lateral impressions feeble, much less marked than in 
extemepunctatus , the punctures rather close and much 
ooarser than in that species. Elytra longer than the 
thorax (2 : 1*5), as long as broad, the punctures Iobs close, 
smaller and much less deep than on the thorax. Abdomen 
sparingly and irregularly punctured, coriaceous, but the 
first four visible tergites in the middle practically without 
ground-sculpture and more shining. 

Chyulu Hills, altitude 5600 feet. June, 1938. Unique. 
British Museum. 

Megwrthrus monticola, sp. n. 

Bather dull; head and abdomen black, the latter with 
the posterior margins of the last two tergites yellowish ; 
thorax pitchy blaok, the side margins rather broadly 
reddish yellow ; elytra dark yellowish brown. Antennas’ 
blaok. Legs reddish yellow. Length 3 mm. 

In build very like simiatocoUie Lao., but larger, broader 
and rather more depressed, at once distinguished by the 
longer and more slender antennas, all the segments distinctly 
longer than broad. Head ooarsely and rugosely punctured. 
Antennae with the 4th segment as long as the 3rd, 5th to 
7th longer, equal amongst themselves, 8th to 10th 
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gradually shorter, llth longer than the 10th. Thorax 
strongly transverse (4*2 : 2), formed as in ainuatocottis but 
with the sides more broadly explanate, along the middle 
deeply sulcata, ooarsely closely and asperately sculptured. 
Elytra twice as long as the thorax, gradually widened 
towards the apex, with similar but coarser soulpture. 
Abdomen rather closely, finely but asperately punctured. 

Chyulu Hills : altitude 5600 feet. June, 1938. Type in 
British Museum Collection. 

Omalium (s. str.) montivagcme, sp. n. 

Rather shining; head and abdomen black; thorax 
dark reddish brown, lighter at the sides ; elytra brownish 
yellow, more or less extensively infuscate at the sides and 
behind. Antennae black, the first five segments and legs 
reddish yellow. Length 2-75 mm. 

In build much resembling madegasm Bernh., but more 
shining, more coarsely punctured, the antennae stouter. 
Head closely, rather coarsely punctured, smooth in front. 
Antennae with the penultimate segments transverse. 
Thorax transverse (2*75 : 2), the sides rounded in front, 
retracted and slightly sinuate behind, the disc deeply 
bi-impressed from the base to a little beyond the middle, 
the sides impressed posteriorly, the punctures dose and 
moderately coarse as on the head, the ground-sculpture 
very obsolete. Elytra a half longer than the thorax, the 
punctures equally close but a little larger; ground- 
soulpture absent. Abdomen ooriaceous, very finely and 
obsoletely punctured. 

Chyulu Hills : altitude 5600 feet. July, 1938. Type in 
the British Museum. 

Oxytelus (Anotylus) monticola, sp. n. 

Black, moderately shining. Antennae black. Legs 
reddish yellow, the femora and tibiae sometimes a little 
infuscate apioally. Length 4—4*5 mm. 

Build of aculpPuratVA Gr., but much less shining, the 
antennae a little shorter and stouter. Head in short, 
tr ans verse, as broad as the thorax, the post-ocular region 
longer than the eye, rounded and a little dilated, the 
anterior margin in the middle slightly produced as a little 
plate, its anterior border scaroely emarginato; the 
surface between the antennal tubercles depressed, strongly 

23* 
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coriaceous and with a few small punctures, on the vertex 
with a median sulcus, on each side feebly impressed and 
closely, moderately coarsely punctured, externally strongly 
striate : in the 9 the head is smaller, narrower than the 
thorax, the post-ocular region not dilated and about as 
long as the eye, the anterior margin gently rounded, the 
coriaceous frontal area without punctures, the sculpture 
elsewhere as in the <$. Antennae short and stout, the 4th 
segment small, transverse, 5th to 10th gradually increasing 
in width, 11th as long as the 9th and 10th together. 
Thorax transverse (3-5 : 2*5 in <£, 3 : 2 in $), trapezoidal, 
the disc with three deep sulci extending from the base to 
the anterior border, the median broader in front, towards 
the sides distinctly impressed, much more coarsely 
punctate-striate than in sculpturatus. Elytra a little 
longer than the thorax, closely punctate-striate, the 
rugae coarser than in scidpturatus. Abdomen finely 
coriaceous, finely, moderately olosely punctured. 

<J: 6th sternite with a small reddish-yellow tubercle 
at the middle of the posterior margin. 

Chyulu Hills: altitude 5600-6600 feet. Type in the 
British Museum Collection. 

Stenus ( Hypostenus) chyviuensis, sp. n. 

Moderately shining, black. Antennae with the first four 
segments reddish yellow, the following sometimes infus- 
oate. Legs reddish yellow. Length 6 mm. 

In build somewhat resembling similis Hbst., but larger 
and more robust, the antennae much longer, the punotura- 
tion much coarser, the legs differently coloured, the head 
more depressed between the eyes; from vastus Bemh. 
it differs in the longer antennae, flatter interooular space, 
much coarser puncturation, especially of the abdomen and 
the more scanty pubescence. Head as broad as the 
elytra, depressed between the eyes, at the middle of the 
base with a small smooth slightly raised area, elsewhere 
ooarsely and rugosely punctured. Antennae long and 
slender, extending to the base of the elytra, the 3rd 
segment very long, the 4th and following decreasing in 
length, the 10th and 11th stouter than the preoeding. 
Thorax longer than broad (4 : 3*3), widest at the middle, 
the sides gently rounded in the anterior half, straight and 
rather more retraoted posteriorly, the puncturation close, 
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rugose, rather ooarser than on the head. Elytra as long 
as bat broader than the thorax, transverse (4*75:4), 
coarsely olosely rugosely punctured like the thorax. 
Abdomen with the first four visible tergites transversely 
impressed at their base, cdarsely, olosely and rugosely 
punctured but less coarsely than the elytra, the 5th and 
6th more finely and less closely punctured and with a 
fine coriaceous ground-sculpture, the rest of the insect 
without ground-sculpture. 

q : 6th stemite with deep arcuate emargination. 

Chyulu Hills: altitude 5600 feet. Type in British 
Museum. 

Stenus (Hypostenus) coryndoni, sp. n. 

Moderately shining, black. Antennae yellow, the last 
four segments blackish. Legs reddish yellow. Length 
3-5 mm. 

Size and build of tumeri Bernh., but a little more 
robust, not quite so shining, the antennae longer, the 
puncturation throughout very similar, the head without 
the shining plaque on the disc. Head as broad as the 
elytra, feebly broadly bisulcate, the raised central area 
without smooth plaque, coarsely and closely punctured all 
over. Antennae slender, not extending to the base of the 
thorax, 3rd segment twice as long as 2nd, 4th to 10th 
all longer than broad, decreasing in length, the 11th as 
long as the 10th. Thorax slightly longer than broad 
(2*75:2-3), widest at the middle, the sides equally 
retracted in front and behind, coarsely and closely 
punctured like the head. Elytra slightly longer (3 : 2*75) 
than the thorax, slightly broader than long, as closely but 
more coarsely punctured. Abdomen closely and coarsely 
punctured on the first three visible tergites, as olosely but 
more finely on the following. Pubescenoe short, white, 
very scanty on the fore-parts, more evident on the 
abdomen. 

Chyulu Hills : altitude 5600 feet. June, 1938. Unique. 
British Museum Collection. 

Medon (s. str.) sethiopicus, sp. n. 

Black, shining, the fore-parts more so than the abdomen, 
the posterior margin of the 7th and most of the 8th 
tergite reddish yellow. Antennae reddish. Legs reddish 
yellow. Length 5 mm. 
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Head subquadrate, slightly transverse, as broad as the 
thorax, the posterior angles rounded, the base truncate, 
the temples twice as long as the eyes, scarcely widened 
towards the base, in the middle with narrow impunctate 
spaoe, otherwise closely covered with moderate umbilioate 
punctures ; ground-sculpture absent. Antennae rather 
long and slender, all the segments longer than broad, 
gradually decreasing in length from the 4th, the penulti¬ 
mate only slightly longer than broad, the 11th a little 
longer than the 10th. Thorax transverse (3*5:3), 
trapezoidal, along the middle with rather broad impunctate 
space, elsewhere with similar sculpture to the head ; 
ground-sculpture absent. Elytra longer than the thorax 
(4 : 3), as long as broad, the puncturation as close as on the 
fore-parts but not quite so coarse. Abdomen finely and 
rather oloscly punctured, grey pubescent and without 
ground-sculpture. The fore-parts sparingly pubescent. 

cf: unknown. 

Chyulu Hills : altitude 3800 feet. April, 1938. Unique. 
British Museum Collection. 

Lithocharis simplex, sp. n. 

Moderately shining ; head black; thorax and elytra 
yellowish red, the latter extensively infuscate : abdomen 
pitchy black, the posterior margins of the tergites nar¬ 
rowly and obscurely rufescent. Antennas with the first 
six segments pitchy black, the following reddish yellow. 
Palpi and legs reddish yellow. Length 3*6 mm. 

cJ: in build much resembling nigriceps Kr. but with 
differently coloured antenna, different sculpture of the 
head and thorax, darker elytra and abdomen. Head as 
long as broad, the posterior angles rather broadly rounded, 
narrower than the thorax, the eyes much shorter than the 
post-ocular region ; puncturation close and fine, much 
finer and more superficial than in that species, the antenna, 
however, scarcely differing in structure. Thorax as long 
as broad, the sides retracted towards the base, without 
smooth median line, the whole surface closely covered 
with fine granules as in sororcula Kr., but oloser. Elytra 
longer than the thorax (5*5 : 4*5), as long as broad, with 
fine close granular sculpture. Abdomen very finely and 
closely punctured, finely pubescent. Anterior tarsi 
strongly dilated : 6th stemite feebly arcuately emarginate. 
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Differs from aororvula Kr., $, in the smaller rounded 
head, smaller eyes, colour, etc. 

Chyulu Hills : altitude 5600 feet. June. 1938. Unique. 
British Museum. 

Philonth us satanus, sp. n. 

Shining, black, the abdomen slightly iridescent; thorax 
with dorsal row of four small punctures. Antennae black, 
the base of the 2nd segment reddish yellow, the 11th 
obscurely reddish; palpi pitchy. Legs yellowish red, 
the tibiae blackish. Length 9 mm. 

In build much like con/scvs Gr ., but with smaller eyes 
and in all other respects different. Head narrower than 
the thorax, slightly transverse, roundish, the eyes a good 
deal shorter than the post-ocular region, the median 
inter-ocular punctures widely separated, between the 
posterior margin of the eye and the neck with three 
moderate punctures, the post-ocular region with two or 
three others yet smaller; ground-sculpture very fine, 
transverse. Antennas rather slender, the segments longer 
than broad, decreasing in length, the penultimate only 
slightly longer than broad. Thorax very slightly trans¬ 
verse (6*5: 6), narrowed towards the front, the dorsad 
punctures equidistant, externally with two more, towards 
the anterior angles with two others ; ground-sculpture as 
on the head. Elytra a little longer and broader than the 
thorax, transverse (8:7), with moderately coarse, close, 
transversely rugulose sculpture and short greyish pub¬ 
escence. Abdomen rather sparingly punctured, with long 
black pubescence. First segment of posterior tarsi much 
longer than the last. 

: unknown. 

Chyulu Hills : altitude 5200 feet. May, 1938. Unique. 
British Museum Collection. 

Phikmthus diabolicus, sp. n. 

Shining, blaok, abdomen moderately iridescent; thorax 
•with dorsal row of four punctures. Antennae blaok, the 
last two segments obsourely reddish. Palpi pitohy. Legs 
yellowish red, the tibiae blaokish. Length 8 mm. 

S : Smaller than aatanas Cam., the head broader sub¬ 
quadrate, eyes smaller, antennae shorter, abdomen much 
more closely punctured. Head nearly as broad as the 
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thorax, transverse, subquadrate, the eyes much shorter 
than the post-ocular region, the front bi-impressed, the 
median inter-ocular punctures widely separated, between 
the posterior margin of the eye and the neek with four 
or five small punctures, the post-ocular region with two 
or three others, before the neok with a pair of larger 
punctures ; ground-sculpture fine, transverse. Antennae 
rather short, not reaching the base of the thorax, the 4th 
and 5th segments scarcely longer than broad, the 6th to 
10th gradually more transverse. Thorax slightly trans¬ 
verse (5*75:5), narrowed towards the front, with four 
small equidistant punctures in the dorsal row and two 
others externally; ground-sculpture as on the head. 
Elytra longer than the thorax (6 : 5), slightly transverse, 
closely moderately coarsely punctured, finely grey pubes¬ 
cent. Abdomen finely, rather closely punctured, with 
longer and coarser hairs than on the elytra. First segment 
of the posterior tarsi longer than the last. 

cJ : anterior tarsi dilated : 6th stemite triangularly 
impressed at the middle of the posterior margin and 
rectangularly excised. 

Chyulu Hills : altitude 5600feet. July, 1938. Unique, 
British Museum Collection. 

Philonthvs nigricolor , sp. n. 

Much like varins Gvll. in general facies but smaller 
(6 mm.) and narrower, but with broader head and the 
elytra without metallic reflex. Head as long as broad, 
orbicular, narrower than the thorax, the eyes shorter than 
the post-ocular region, the sides with soifte long blaok 
setae. Antennae more slender than in mrius but with the 
penultimate segments distinctly transverse. Thorax 
longer than broad (4-5 : 4), with sericeous reflex, narrowed 
towards the front, with dorsal row of four moderate 
equidistant punctures and two others externally, the sides 
with three long black setae. Elytra as long as but broader 
than the thorax, as closely but less deeply punctured than 
in varius, the sides with six long blaok setae. Abdomen 
more finely and less closely punctured than in that species 
wad the pubescenoe less dose but of similar character, the 
sides setiferous. Legs dark, only the tarsi reddish; the 
1st segment of the posterior tarsi shorter than the last. 
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ChyuluHills: altitude5600feet. June, 1938. Unique. 
British Museum. 

Philonthus (Oabriua) chyuluenms, sp. n. 

Very near thermarum Aubd, but the colour of the thorax 
and elytra is darker, black or very dark reddish brown, 
the first two segments of the antennas darker, yellowish 
brown, the head narrower and narrowed towards the 
front, the puncturation of the elytra scarcely differs firom 
that speoies. Head longer than broad (2 : 1*5), a little 
narrower than the thorax ; thorax a little longer than 
broad, the sides scarcely retracted towards the front; 
elytra slightly longer than the thorax : in other respects 
like thermarum, and were it not for the narrower and 
differently shaped head might be regarded as a dark form 
of that species. Length 3-3-4 mm. 

Chyulu Hills: altitude 5600 feet. June and July, 
1938. Type in the British Museum. Co-type in my 
collection. 


Philonthus ( Oabrius ) ooryndoni , sp. n. 

Near nigritulus Gr., but more robust, the head as broad 
as long, as broad as the thorax, the antennas scarcely 
differing in colour or structure; thorax a little broader, 
more retracted in front; elytra slightly longer than the 
thorax, much more coarsely and a little less closely 
punctured than in that species and of a dark reddish- 
brown colour. Length 4-5 mm. 

d : a little larger and more robust than the $;, 6th 
stemite with acute triangular excision at the middle of the 
posterior margin, which is largely filled in by membrane. 

Chyulu Hills : altitude 5600 feet. June, 1938. Type in 
British Museum Collection. 

StaphyUnus ( Abemus) africanus, sp. n. 

Head and thorax shining, brassy; elytra less shining 
and leas strongly metallic ; abdomen black, moderately 
shining. Antennae black. Legs pitchy black, the tarsi 
reddish. Length 8-5 mm. 

Colour of fore-parts similar to cupreua Rossi, but smaller, 
the head and. thorax much more strongly punotured, the 
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former differently shaped, the prothoraoic epimera well 
developed. Head transverse, subquadrate, as broad as 
the thorax, olosely and rather coarsely punctured. 
Antennae with the 3rd segment a little longer than the 
2nd, 4th as long as broad, 5th to 10th gradually more 
transverse. Thorax scarcely longer than broad, along the 
middle with rather broad impunctate space, elsewhere 
with puncturation very similar to that of the head. 
Elytra as long as the thorax, with close rugose sculpture 
less fine than in cuprtus and with mixed yellow and black 
hairs. Abdomen rather closely, moderately finely punc¬ 
tured, with rather coarse, dose uniform black pubescence. 
Head and thorax with scanty yellow hairs. 

cf : 6th stemite with small arouate emargination in the 
middle of the posterior margin. 

Ghyulu Hills : altitude 5600 feet. June, 1936. Type 
in British Museum Collection. 

Stapkylinu# (Pseudocypus) monlanus, sp. n. 

Black, dull. Antennse black the first two segments 
yellowish red, the first with a blackish marking above; 
palpi yellowish red. Anterior legs yellowish red, the 
middle and posterior black with reddish tarsi. Length 
10*5 min. 

Head subquadrate, Blightly transverse (8:7), very 
slightly narrower than the thorax, the posterior angles 
rounded, the eye as long as the temple, closely covered 
with moderately large umbilicate punctures. Antennas 
moderate, the 4th to 10th segments gradually more 
transverse, the penultimate about a half broader than 
long. Thorax as long as broad, the sides feebly rounded, 
the posterior angles broadly rounded, the puncturation 
similar to that of the head, but not quite so coarse. 
Scutellum black, tomentose. Elytra as long as the 
thorax, with close moderately coarse rugulose sculpture. 
Abdomen closely, moderately coarsely punotured, with 
long, close black hairs, the 1st and 2nd visible tergites at 
the middle of the base with a very few golden hairs. 
The fore-parts with rather close greyish pubescence. 

S : 6th stemite with moderate arcuate emargination at 
the middle of the posterior margin. 
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Chyulu Hills: altitude 5600 feet. July, 1938. Type 
in the British Museum. 

A theta (Acrotona) chyuluensis, sp. n. 

Moderately shining, black, the elytra yellowish brown 
or reddish brown. Antennae black, the first four segments 
and legs reddish yellow. Length 2 mm. 

In build and colour very similar to fungi Or., but more 
robust, the antennae similarly constructed but stouter, the 
11th segment a little longer ; head and thorax much more 
closely and much less finely punctured, the ground- 
sculpture similar; elytra lesB finely but less roughly 
punctured, abdomen as finely but rather more olosely 
punctured than in that speoies. Middle tibiae with 
moderately stout seta at the middle of the outer maugin, 
the posterior with a shorter and weaker one. 

: 7th tergite in the middle a little before the posterior 
margin with a tubercle ; 8th with a pair of parallel keels, 
their posterior ends projecting beyond the posterior 
margin as little teeth. $ : 8th tergite with feeble arcuate 
emargination. 

Chyulu Hills : altitude 5600 feet. June, 1938. Type 
in British Museum Collection. 


Aleochara (Polychara) imitator, sp. n. 

Shining black, the elytra with ill-defined reddish yellow 
marking extending obliquely from the base to the posterior 
margin, gradually increasing in width, leaving the sutural 
region triangularly black. Antennae black, the first two 
segments pitch-blaok. Legs reddish yellow, the femora 
and tibiae infuscate. Length 3-5 mm. 

In colour resembling plagifer Cam. (which should be 
referred to the subgenus Polychara), but with dark antennal 
base and darker femora and tibiae, the head narrow, 
round, much narrower than the thorax (2-3 : 3), yet more 
finely and more sparingly punctured, the antennae shorter, 
with rather more transverse penultimate segments. 
Thorax transverse (3*3 : 2), more narrowed towards the 
front than in plagifer, very finely and rather lese-closely 
punctured than in that speoies. Elytra aa long as the 
thorax, the posterior external angles rounded, a little less 
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closely, more finely and distinctly lees roughly punctured 
than in plagifer. Punoturation of abdomen fine, mode¬ 
rately dose and of similar character but not so dose as in 
plagifer. The whole insect, like plagifer, without ground- 
sculpture. 

Ghyulu Hills : altitude 6600 feet. Unique. British 
Museum Collection. 


XXVIII.— New Species o/Chrysomelidee (Halticinsas, Cole- 
ptera)from Malaya, Borneo, New Guinea and N. Queens¬ 
land. By (*. E. Bryant, F.R.E.S. (Entomological 
Assistant Imperial Institute of Entomology). 

[All the types in the British Museum.] 

Halticinm. 

Arsipodn papmna, sp. n. (Fig. 1.) 

Ovate, greenish -seneus, the four basal segments of the 
antennae fulvouR, all the femora and basal half of the 
tibia; fulvous, head impunctate, prothorax very finely 
punctured, the elytra finely punctate-striate. 

Length 6 mm. 

Head dark grecnish-teneus,' - impunctate, the front 
impressed on either side by a deep groove near the inner 
border of the eye. Antennae filiform, extending to the 
middle of the elytra, the four basal segments fulvous, the 
terminal fuscous, the first segment club-shaped and more 
than twice as long as the second, the palpi fulvous. 
Prothorax greenish-seneus, nitid, very finely punctured, 
three times as broad as long, the sides rounded and 
converging from the base to the apex, the anterior angles 
produoed and obtuse, containing a pore. Scutellum 
triangular-aeneus, impunctate. Elytra greenish-aeneus, 
rather broader than the prothorax, finely punctate-striate, 
the interspaces smooth, but with a few very fine scattered 
punctures. Legs with the femora fulvous, the tibi» 
fuscous, except the basal half of the posterior pair, whioh 
is fulvous, the tarsi more or less fulvous, the hind tibiae 
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slightly curved and the outer surfaoe bicanaliculate. 
Underside dark seneus. 

New Guinea : Mafulu, 4000 ft., i. 1934 (Miss L. E. 
Cheesman), 1 specimen. 


Fig.l. 



Allied to A. wallacei Baly, but differs in its metallic 
colour, legs not so pale, the abdomen not fulvous, and 
punctures on the prothorax much finer. 


AphfJiona montami, sp. n. 

Body oblong, parallel-sided, the aj>ex rounded. Black, 
with the exception of the antennae, anterior and middle 
legs and hind tarsi flavous. Prothorax very finely punc¬ 
tured, the elytra finely and closely punctate-striate. 

Length 2-5 mm. 

Head black, impunctate, a longitudinal impression on 
the vertex. Antennae flavous, extending a little beyond 
the middle of the elytra, the first segment twice as long 
as the second, club-shaped, the second about as long as 
the third but more rounded, the fourth slightly longer 
than the third, and about equal to each of the remaining 
terminal segments. Prothorax black, very finely punc¬ 
tured, the sides almost straight, feebly margined, the 
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anterior angles oblique. Soutellum black, impunotate, 
the apex rounded. Elytra black, wider at the base than 
the prothorax, punctate-striate, the punctures close and 
fine. Legs flavous, except the posterior pair, which have 
the femora and tibiae black, all the tarsi ftavouB, the claws 
black. Male with the first segment of the anterior tarsi 
dilated. Underside black, the meso- and metastemum 
nitid, the ventral ^segment of the abdomen rugosely 
punotured, the first segment, the longest. 

Papua : Mt. Tafa, 8500 ft,., ii, 1934 (Miss L. E. 
Cheesman ), 23 specimens. 

Somewhat allied to A. nigrita Mots., from Ceylon, but 
differs in the pale antennae, punctate-striate elytra, and 
its larger size. 


Manobia papuana, sp. n. 

Body oblong, somewhat narrowed at the apex. Colour 
oastaneous, with the sides of the elytra darker, the 
antennae and legs flavous, the hind femora tinged with 
fuscous. 

Length 2-5 mm. 

Head oastaneous, impunctate, feebly transversely 
carinate behind the insertion of the antennae, extending 
to the inner margin of the eyes. Antennae long and slender, 
extending beyond the middle of the elytra, flavous, the 
first segment long and club-shaped, the second shorter 
but thicker than the third, the third and fourth each 
about equal to the second, the fifth to the eleventh each 
a little longer than the fourth, the five terminal very 
slightly thickened. Prothorax oastaneous, transversely 
quadrate, the sides straight but slightly contracted to 
the base, anterior angles obliquely truncate, the surface 
strongly but not closely punotured, a deep transverse 
impression near the base, strongly sinuate, containing 
some strong punctures. Soutellum small, triangular, 
impunctate. Elytra oastaneous, the sides darker, a well- 
marked basal depression, the shoulders prominent, 
strongly punctate-striate, the punctuation dim inishing 
towards the apex. Legs flavous, the posterior femora 
tinged with fuscous, the male with the basal segment of 
the anterior tarsus dilated. Underside oastaneous, first 



385 


new Species of Chrysomelidep. 

ventral segment of the abdomen the longest, the second 
to the fourth short and about equal. 

Papua : Mt. Tafa, 8500 ft., ii. 1934 (Miss L. E. 
Cke-esnum), 15 specimens. 

Allied to M. abdominalis Jac., from Mentawei Is., but 
differs in colour, longer antennae, and strongly punctured 
prothorax. 

Crepidodera quadrimaculata, sp. n. 

Fulvous, the head and prothorax slightly darker, 
the elytra with four black maculae, the antennae with 
segments five to ten black, the apical segment flavous, 
the elytra punctate-striate. 

Length 4 mm. 

Head dark fulvous, impunctate, between the base of 
the antennae an indistinct longitudinal carina. Antennae 
extending to the middle of the elytra, the four basal 
segments fulvous, segments five to ten black, the 
apical segment flavous, elongate, the first segment longer 
and more thickened than the second, segments two 
to ten about equal to each other, segments five to ten 
slightly thickened and pubescent. Prothorax dark 
fulvous, impunctate, transverse, sides margined, slightly 
contracted in front, the anterior angles thickened and 
produced, the basal sulcus rather shallow, bounded on 
either side by a deep longitudinal depression. Scutellum 
fulvous, triangular, impunotate. Elytra elongate, gradu¬ 
ally narrowed behind, fulvous, a black macula at the base 
and a large one at the middle, not extending to the suture 
or side-margin, punctate-striate. Legs fulvous, the tarsi 
with the apical segment paler, the male with the first 
segment of the anterior tarsi dilated. Underside fulvous. 

South-East Queensland : Tambourine Mountains. 
2-9. iv. 1938 (R. E. Turner), 3 specimens. 

Unlike any Australian described species, on account of 
the blaok markings. May be placed near C. paraUela 
Baly, from Sydney. 

Eudolia brunnea, sp. n. (Fig. 2.) 

Entirely chestnut-brown with the exception of the four 
apical segments of the antennae black, the eleventh seg¬ 
ment with the apex tinged with fulvous, the head 
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prothorax impunctate, the elytra feebly and irregularly 
punotured. 

Length 3 mm. 

Head chestnut-brown, impunctate, nitid, the inter- 
antennal space raised in a longitudinal ridge, and a 
transverse ridge between the eyes. Antenna} extending a 
little beyond the base of the prothorax, the seven basal 
segments fulvous, the four terminal segments black, with 
the apex of the eleventh tinged with fulvous, the basal 
segment the longest and slightly club-shaped, the second 
and third about equal to each other, and each about half 
as long as the first, the fourth slightly longer than the 
third, the fifth to the tenth about equal, each a little 
shorter than the fourth, the apical segment slightly 

Fig. 2. 



jonger and acuminate. Prothorax ohestnut-brown, 
broader than long, the sides slightly contracted at the 
base and feebly margined, impunctate, nitid. Scutellum 
chestnut-brown, triangular, impunctate. Elytra ohestnut- 
brown, broader at the base than the prothorax, finely 
punctured in somewhat ill-defined rows, the sides parallel 
and rounded at the apex, the basal portion strongly 
raised at the shoulders. Legs entirely fulvous, the posterior 
femora not very incrassate. Underside chestnut-brown, 
nitid. 
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W. Sarawak : Mt. Matang, xii. 1913 (0. E . Bryant ), 
2 specimens ; Penang 1., x. 1913 ( 0 . E. Bryant ), 1 speci¬ 
men. 

Differs from the four previously described species in 
the elytra not being metallic. 

Eudolia malayana , sp. n. 

Shining chestnut-brown, the elytra darker than the 
head and prothorax, the five basal segments of the 
antennae in the male and legs flavous, male with the six 
terminal segments of the antennae black and more dilated, 
the female with the three terminal segments of the antennae 
black. Head and prothorax impunctate, the elytra strongly 
punctured. 

Length 2*5-3 mm. 

Male and female. —Head chestnut-brown, nitid, impunc- 
tate, the interanteimal space with a slight longitudinal 
oarina, transversely impressed between the eyes. Antennae 
extending a short way beyond the base of the prothorax. 
Male with the five basal segments flavous, the basal 
segment the longest, the six terminal segments black, the 
seventh to tonth transversely broadened, the apical 
segment more elongate and rounded at the apex. Female 
with only the three apical segments black and not dilated 
as in the male. Prothorax chestnut-brown, paler than the 
elytra, nitid, impunctate, transverse, slightly contracted, 
at the base, the sides feebly margined. Seutellum chestnut- 
brown, triangular, impunctate. Elytra deep chestnut- 
brown, broader than the base of the prothorax, the sides 
parallel and rounded at the apex, strongly punctured in 
irregular rows, the humerus strongly raised, convex. Legs 
flavous, the posterior femora not very incrassate. Under¬ 
side chestnut-brown, nitid, the abdomen with the ventral 
segments two to four about equal. 

Malay Peninsula : Perak (W . Doherty , Fry Collection, 
British Museum), 3 $$ and 3 

Closely allied to E. brunnea Bry., but differs slightly 
in colour, the punctuation of the elytra stronger, and the 
colour of the antennal segments different. 


Ann . A Mag . N. Hist . Ser. 11. Vol . ix, 24 
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XXIX.— New or little-known Tipulid» ( Diptera ).—LXII1. 

Neotropical Species. By Charles P. Alexander, 

Ph.D., F.R.E.S., Massachusetts State College, Amherst, 

Massachusetts, U.S.A. 

The novelties herewith considered are all from Peru and 
all belong to the large-sized crane-flies of the subfamily 
Tipulinae. Almost all of the species were taken by 
Mr. Felix Woytkowski, in the Departments of Huanuco 
and Junin ; a few other species were secured by Mr. Pedro 
Paprzycki in Junin and by Mr. Herbert S. Parish in the 
Amazonian Department of Loreto. I am indebted to 
these collectors for their continued interest in saving 
these fragile flies. All types are preserved in my extensive 
series of these flies. 

Ozodicera (Dihexadonus) epilophsea , sp. n. 

Allied to triguttata ; general coloration obscure yellow, 
the prtescutum with four poorly indicated darker stripes ; 
basal segments of antennal flagellum brownish yellow, 
the branches unequal; femora and tibiae brownish 
yellow, their tips narrowly infuscated ; wings relatively 
broad, intense brownish yellow, with darker brown areas 
on anterior cord and on basal section of M a ; abdominal 
tergites brownish yellow, the lateral borders conspicuously 
dark brown ; male hypopygium with the tergal lobes 
unusually long and narrow, the tips subacute ; basistyle 
not produoed at apex ; phallosome consisting of a pair 
of identical rods that are dilated at their outer ends, the 
gonapophyses shorter, straight. 

Male.. —Length about 25 mm v ; wing 19 mm.; antenna 
about 6*5 mm. 

Female. —Length about 27-30 mm.; wing 19-21 mm. 

Frontal prolongation of head elongate, brownish yellow ; 
nasus short and stout; palpi black. Antennee with the 
scape brown, pedicel and the branches of flagellar segments 
brownish yellow; simple terminal segments black; 
flagellar branches unequal, one being only about one-half 
the length of the other and arising from its base, the 
shorter branch of the outer segment even more reduced ; 
in female the branches are even longer and more con¬ 
spicuous than in male. Head light brown. 
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Mesonotum with ground-colour obscure yellow or 
brownish yellow, the praescutum with four poorly indicated 
darker brown stripes, the intermediate pair reddish brown, 
the lateral ones a little darker, slightly pruinose ; scutal 
lobes similarly variegated with brown pruinose areas; 
scutellum and postnotum pale brown with a whitish 
sericeous pollinosity. Pleura pale with a yellowish 
bloom. Halteres brown, the knobs a trifle darker. Legs 
with the cox® pale, yellowish-grey pollinose ; trochanters 
yellow; femora and tibiae brownish yellow, the tips 
narrowiy and weakly infuscated ; tarsi passing into black. 
Wings broader than in triyuttata ; ground-colour intense 
brownish yellow, the prearcular and costal fields even 
more saturated ; stigma scarcely darker than the ground ; 
two darker brown areas, the larger one on anterior cord, 
the second on basal section of M 3 and adjoining portion 
of m~c>n ; veins deep yellow, darker in the infuscated 
areas. Venation : cell M x broadly sessile. 

Abdominal tergites brownish yellow, the lateral borders 
conspicuously dark brown ; sternites yellow; hypo- 
pygium brownish yellow. Male hypopygium (fig. 3) with 
the tergal lobes, 9 1, unusually long and slender, narrowed 
to the subacute tips, the notch separating them deep 
U-shaped ; lobes with abundant setae, the apices with 
additional dense dark setulae. Basistyle, 6, not produced 
at apex, the dististyles terminal in position. Outer 
dististyle, od , short and broad, dilated before mid-length, 
the greatest width about two-thirds the length. Inner 
dististyle a simple curved sclerotized rod, the distal half 
narrowed into a long beak, the outer face of basal half 
with numerous coarse erect setae ; before apex of beak 
with a roughened triangle flange. Phallosome, p. con¬ 
sisting of two longer paired elements that are dilated at 
distal ends, subtended on either side by shorter, weakly 
davate, straight rods. 

Hob . Peru (Junin, Huanuco). 

Holoiype , Puraahuasi, Huanuco, altitude 980 metres, 
August 27, 1939 { Woytleowski ). AUotopotype , ?, July 21, 
1939. Paratopotypea , 2 July 9-23,1939 ( Woytkomki ); 
paratype , 1 Sj>, Satipo, Jauja, Junin, altitude 800-900 
metres, January 3, 1940 ( Paprzycki ). 

Ozodicera (Dihexaclonua) apihphwa is most similar to 
O. (D.) triguttata Alexander, of Amazonian Brazil, which 

24* 
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ig well distinguished by the narrow wings and by the very 
different male hypopygium, especially the broad tergal 
lobes, the long apical arms of the basistyle, and the very 
different inner dististyle. 

Ozodicera (Ozodicera) phallacantha, sp. n. 

General coloration buffy grey, the prwscutum with 
four more reddish-brown stripes that, are more or less 
distinctly bordered by darker; antennal flagellum, with 
branches, black ; wings with a strong brownish tinge ; 
abdominal tergites weakly trivittate with darker brown : 
subterminal segments brownish grey, forming a Bub- 
terminal ring; male hypopygium with the tergite very 
shallowly notched; inner dististyle complex, bearing 
five spines or sclerotized points; phallosome produoed 
into four spines, the outer pair longer and straighter. 

Male. —Length about 21-22 mm. ; wing 18-19 mm. ; 
antenna about 5-5-6 mm. 

Female. —Length about 29-30 mm. ; wing 21-22 mm. 

Frontal prolongation of head brown ; nasus stout; 
palpi black. Antenna; with scape, pedicel and narrow 
base of first flagellar segment obscure yellow, the re¬ 
mainder, including the flagellar branches, black ; branches 
shorter than the segments. Head brownish grey ; 
anterior vertex narrower than the diameter of soape. 

Mesonotal prsescutum buffy grey, the preescutum with 
four more reddish-brown stripes that are feebly indicated 
against the ground, in cases with these stripes narrowly 
bordered by darker brown; prsosoutal interspaces with 
small dark setigerous punctures; posterior solerites of 
notum light brown, the soutal lobes slightly darkened. 
Pleura obscure yellow, the ventral sternopleurite weakly 
darkened. Halteres infuscated. Legs with the coxae 
and trochanters yellow ; femora brown, the tips weakly 
more darkened; tibiae dark brown, the tips narrowly 
black ; tarsi black. Wings with a strong brown tinge, 
the stigma feebly darkened ; prearcular and costal fields 
a trifle more saturated; veins brown. One paratype has 
the ground-colour of most of the wing paling to grey, 
leaving brown areas in the bases of cells R to Cu and again 
near the stigma and anterior cord, producing a weakly- 
patterned appearance. Venation: oell M l broadly sessile. 
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Abdomen reddish brown, the tergites weakly trivittate 
with slightly darker brown, including a narrow median 
stripe that, is broken at the posterior border of each seg¬ 
ment and continuous lateral stripes on the more basal 
segments ; male with segments seven and eight brownish 
grey to form a narrow dark subterminal ring ; sternites 
dearer brownish yellow. Male hypopygium (fig. 4) with 
the caudal margin of tergite, 9 /, transverse, with a very 
shallow median emargination, the lateral lobes thus formed 
very low r and wide. Basistyle, 6, not produced into a 
lobe or spine. Inner dististyle, id, a complex sclerotized 
structure bearing five outer spines and points, as shown. 
Phallosome, /), of unique structure in the genus as known ; 
four-spined, including longer straight outer spines directed 
laterad and caudad, and inner short gently curved spines 
directed caudad. 

Hab. Peru (Huanuco). 

Holotypr , <?, Leonpampa, altitude 980 metres, Decem¬ 
ber 30, 1937 (Woytkowski). Allotype , $, Pumahuasi, 
altitude 980 metres, August 15, 1939 ( Woytkowski ). 
Paratypes , 2 (ft?, 1 $, with allotype, July 20-August 30, 
1939 ( Woytkowski). 

The present fly is closest to Ozodicem (Ozodicera) 
muUiermis Alexander and 0. ((),) trispinifer Alexander, 
both of Ecuador, differing conspicuously in the structure 
of the male hypopygium, notably of the inner dististyle 
and the phallosome. 

Tanypremna (TanypremneUa) perdistincta , sp. n. 

General coloration of mesonotum dark brown ; pleura 
yellow, the mesepisternum darkened to form a transverse 
girdle ; halteres with stem yellowy knob dark brow r u ; 
legs with femora obscure yellow, the tips narrowly 
blackened ; tibiae and tarsi white ; wings whitish sub¬ 
hyaline, the stigmal area blackened, very large, occupying 
the area between Rs and R 2 ; Rs very short, oblique, 
shorter than the basal section of 7? 4+6 ; cell W large, 
irregularly hexagonal, the three longest elements being 
both sections of iff l4 . 2 and the basal section of M z ; cell 
2nd A very short and narrow; abdomen orange-yellow, 
the caudal borders of the segments blackened ; hypo¬ 
pygium black ; male hypopygium with the beak of the 
inner dististyle long and slender. 
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Male ,—Length about 7-7*5 mm.; wing 8*6-9 mm. 

Frontal prolongation of head yellow ; palpi broken. 
Antennae with scape and pedicel light yellow ; flagellum 
broken. Head yellow ; anterior vertex relatively wide, 
approximately twice the diameter of scape. 

Pronotum obscure yellow. Mesonotum chiefly uniform 
dark brown, the prtescutal stripes confluent or virtually so ; 
median area of scutum scarcely brightened ; parascutella, 
lateral margins of mediotergite and the pleruotergite 
yellow. Pleura yellow with a conspicuous dark brown 



Fig. 1 .—Tanypremna ( TanypremneUa) pmiirtincta, «p. n.; venation. 
Fig. 2.— Tanyprtmna (Tanypremnella) antmnifera, gp. n.; venation. 
Fig. 3.— Ozodicera {Dihexacionu*) apilophma, sp. n.; male hypopygium. 
Fig. 4.— Ozodicera ( Ozodicera ) pkaUamntha , sp. n.; male hypopygium. 

(Symbols : 6, baaiutylo ; id, inner disttatyle ; od, outer 
draliatyle ; p, phalloftome ; t, tergite.) 


girdle on mesepisternum. Halteres elongate, stem yellow, 
knob dark brown. Legs with the coxae and trochanters 
yellow; femora obscure yellow, the tips rather narrowly 
but conspicuously blackened, the amount subequal on 
all legs; tibiae white, the tips very narrowly darkened; 
tarsi white. Wings (fig. 1) whitish subhyaline, the 
blaokened stigmal area very large and conspicuous, 
filling the space between Rs and j? 2 , with a very restricted 
dark cloud on basal section of JS4+6 » veins brownish 
black. Venation: Rs very short, oblique, straight, 
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shorter than the basal section of R l+t ; oell 1st Jf a large, 
irregularly hexagonal, the basal section of M 1+t long, 
subequal to the second section ; basal section of M t 
even longer, weakly sinuous; petiole of cell M l and m 
subequal; Cu t relatively distant from Cu v not reaohing 
the posterior margin ; cell 2nd A very short and narrow. 

Abdomen orange-yellow, the caudal borders of the 
segments conspicuously black, broadest on tergites one 
to four, narrower on five to eight, inclusive; sternites 
similarly patterned, the darkenings of the subterminal 
segments less conspicuous; hypopygium black. Male 
hypopygium with the caudal border of tergite broadly 
rounded, with a small, shallow, median notch. Timer 
dististyle with the beak long and slender, the outer lobe 
with long coarse setae and abundant shorter setulae. 

Hob. Peru (Junin). 

Holotype , <$, Satipo, Jauja, altitude 800-900 metres, 
September 24. 1939 (Paprzycki). Paratopotype, 1 with 
type. 

Tanypremna ( Tanypremnella) perdistincta is very differ¬ 
ent from all other members of the subgenus so far described. 
It is well distinguished from T. (T.) crystaUina Alexander 
and allies by the entirely different wing venation and by 
the structure of the male hypopygium, notably the long 
narrow beak of the inner dististyle. 

Tanypremna (Tanypremnella) antennifera, sp. n. 

General coloration of mesonotum medium brown, un¬ 
patterned ; antennae (male) subequal in length to the 
entire body or wing, the flagellar segments elongate- 
oylindrical, with long, erect verticils; legs with tips of 
tibiae broadly white; tarsi white, the basitarsi dusky 
on proximal half; wings whitish hyaline, cell Sc and the 
small stigma dark brown; Re longer than £* 4 . 3 ; r-m 
subequal to the basal section of R i+i ; petiole of oell Jf, 
shorter than rn ; male hypopygium with the beak of 
inqer dististyle stout and obtuse, but conspicuous. 

Male. —Length about 10 mm.; wing 10-8 mm.; an¬ 
tenna 10*5 mm. 

Frontal prolongation of head yellow, the outer end 
slightly darkened ; palpi black. Antennas (male) elongate, 
subequal in length to either the wing or body; scape, 
pedicel and base of first flagellar segment yellow, the 



344 


Dr, C. P. Alexander on 


remainder of organ-blaok; flagellar segments long- 
cylindrical, clothed with long erect verticils that are 
considerably longer than in transfasciata . Head fulvous- 
brown, the anterior vertex relatively narrow, subequal 
in width to the diameter of scape. 

Pronotum and mesonotum medium brown, unmarked 
or virtually so. Pleura yellow, the mesepisternum dark 
brown to form a conspicuous transvei'&e girdle. Halteres 
elongate, dark brown. Legs with the coxae and tro¬ 
chanters yellow; femora brownish black, the bases 
yellow ; tibiae black, the tips conspicuously white, in¬ 
volving about the distal fifth ; tarsi white, the basi- 
tarsi more dusky on proximal half. Wings (fig. 2) 
whitish hyaline ; cell Sc and the small stigma dark brown ; 
extreme tip of wing in radial field darkened ; veins dark 
brown. Venation : Us longer than in transfasciata, 
exceeding R^ ; r-m conspicuous, subequal to the basal 
section of U 4 + & ; petiole of cell shorter than m ; cell 
2vd A slightly wider than in transfaaciata 

Abdomen obscure yellow or brownish yellow , the caudal 
borders of the segments dark brown, more extensive on 
outer segments ; stermtes yellow : a narrow, dark brown 
ring involving segments eight and nine ; remainder of 
hypopygium paling to yellow. Male hypopygium with 
the tergite large, the caudal margin evenly rounded, with¬ 
out lateral angles. Jnner dististyle gradually narrowed 
into an obtuse lobe or beak ; outer margin of style near 
base writh about 10 to 12 small blackened spines. Oonapo- 
physes with blades wider and shorter than in transfasicatu . 

Hab. Peru (Junin). 

Holotypc , Satipo, Jauja, altitude 800-900 metres, 

February 22, 1940 (Paprzycki). 

7 anypremm (Tanypremnella ) anUnnif&ra is readily 
told from the most similar described species, T. (T.) Wans* 
fasciata Alexander, of Ecuador, by the even longer antenna? 
of the male and with further distinctions in coloration 
and venation. 

Tipula (Nephrotomodes) myriafricka , ap. n. 

General coloration of thorax fulvous-yellow, without 
pattern; antenna (maJe) elongate, exceeding one-half 
the length of wing ; wings with numerous macrotrichia 
in outer radial and medial cells : male hypopygium with 
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the caudal border of ninth tergite convexly rounded, the 
ventral surface before apex with a group of blackened 
spinous setae on either side of the median line. 

Male .—Length about 13 mm.; wing 14 mm. ; antenna 
about 7-5 mm. 

Frontal prolongation of head relatively short and stout, 
subequal to remainder of head, medium brown; nasus 
elongate; palpi long, especially the terminal segment; 



Fig. 6.— Tipula (NephrotomocUs) myriatricha, ap. n.; male hypopygium. 
Fig. 6.— Tipula {Nephrotomodet) languidula, sp. n.; male hypopygium. 
Fig. 7.— Tipula (Vaphrotomodn) didaetyla, sp. n.; male hypopygium. 

(Symbols : b, basietyle ; d, dististyle ; id, inner dististyle; 
od, outer dististyle; *, stemite j t, tergite.) 


basal segments dark brown, the terminal one paler brown. 
Antennae with basal three segments yellow, the remaining 
ones black, the basal two with incisures restriotedly 
brightened; antennae exceeding one-half the length of 
wing ; flagellar segments elongate, with ( small oval basal 
swellings ; verticils shorter than the segments ; terminal 
segment small, about equal in length to the basal enlarge- 
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merit of the preceding one. Head dark cinnamon-brown ; 
no distinct vertical tubercle. 

Mesonotum almost uniform fulvous-yellow without 
distinct markings. Pleura more yellow ; a faintly indi¬ 
cated darkened area around wing-base, continued oaudad 
to abdomen along the posterior border of pleurotergite. 
Halteres with stem brownish yellow, knob more darkened. 
Legs with coxa) and trochanters light yellow ; remainder 
of legs yellowish brown to pale brown, the tarsi somewhat 
darker ; legs long and slender ; claws with a single strong 
spine before mid-length. Wings with a brownish tinge, 
the prearcular region, costal cell and stigma darker brown ; 
cell Sr more yellowish brown; a conspicuous white 
obliterative area before stigma, with fainter such areas 
across cell l.v/ M 2 ; veins brown. Numerous macro- 
trichia in outer halves of cells R 3 , R t , and M v with fewer 
ones in 2nd J/ 2 and M 3 . Venation : Rs moderately long, 
exceeding w-cm ; tip of R l+2 abruptly atrophied ; petiole 
of cell M t long, subequai to cell ; cell la/ small ; 
Jlfa +4 only a little more than one-half the basal section 
of M 1+!! ; cell 2nd A moderately wide. 

Abdominal tergites obscure yellow, the lateral borders 
brown, the latter colour becoming more extensive and 
conspicuous on the outer segments, restricting the central 
ground-pattern; basal sternites yellow; subterminal 
segments blackened ; hypopygium obscure yellow. Male 
hypopygium (fig. 5 ) small and simple ; tergite, 9/, entirely 
esparated from the stemite; eighth sternite, 8 «, moderately 
sheathing, the caudal margin convexly rounded, very 
slightly notched medially. Ninth tergite, 9 /, with the 
caudal margin convexly rounded, provided with long 
coarse yellow setae; on ventral surface just back from 
border with a group of short black spinous setae on either 
side of median line. Dististyle, d, complex, as figured. 
Margin of basistyle ventrad of point of insertion of 
dististyle with a few very long, powerful setae ; mesal 
face with a flattened plate as is common in members of 
this subgenus, the surface squamulose. 

Halt. Peru (Huanuco). 

Holotype, <$, Piedras Grandes, altitude 3000 metres, 
November 14, 1937 ( Woytkowaki). 

Tipula ( Nephrotomodes) myriad,richa is readily told from 
all other described Neotropical species of the genus, with 
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the exception of T. (N.) languidvla , sp. n., by the abundant 
macrotrichia in the outer cells of the wing. Despite this 
character there is no question but that the two species 
should be referred to the subgenus Nephrokmodes 
Alexander, vastly developed in Tropical America. 

Tipida (Nephrotomode a) languidula , sp. n. 

General coloration of notum uniform orange-fulvous, 
without distinct praescutal stripes ; antenna? of moderate 
length, the more basal flagellar segments weakly bi- 
ooloured; legs yellow, the terminal tarsal segments 
passing into brown ; wings brownish yellow, the pre- 
arcular field, cell V and the stigma darker brown; 
relatively numerous macrotrichia in outer ends of cells 
R a to 2nd M a . inclusive ; R 1+a entire ; male hyjjopygium 
with caudal margin of tergite nearly transverse; disti- 
styles complex. 

Male. —Length about 12 mm.; wing 13 mm. ; antenna 
about 4-9 mm. 

Frontal prolongation of head of moderate length only, 
uniform-obscure yellow'; unusually deep, sloping gradually 
into the vertex without a well-marked notch ; nasus 
short and stout ; palpi yellow throughout. Antennas 
of moderate length ; basal three segments yellow; 
succeeding segments very weakly bicoloured, brown, 
the basal enlargements very slightly darker ; flagellar 
segments elongate, gently incised ; verticils shorter than 
the segments. Head uniform orange-fulvous, without 
evident vertical tubercle. 

Pronotum and mesonotum uniform orange-fulvous, the 
preesoutal stripes not or scarcely differentiated against 
the ground; proscutum glabrous, the lateral portions 
of scuta) lobes with long erect seise. Pleura uniform 
pale yellow. Halteres elongate, stem yellow, knob 
weakly infusoated. Legs with ooxas and trochanters 
yellow ; remainder of legs yellow, the tarsal segments 
passing into brown; claws (male) toothed; legs very 
long and slender. Wings with a brownish yellow tinge, 
the prearcular field, cell C and the stigma darker brown ; 
cell Sc deeper yellow ; veins brown, Cu more yellow on 
basal portion. Relatively numerous macrotrichia in 
outer ends of cells R a to 2nd M a , inclusive. Venation: 
R 1+2 entire ; petiole of cell if, about twice m. 
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Abdominal tergites obscure yellow, the lateral portions 
and the outer segments more infusoated ; a subterminal 
dark brown ring including segments six to eight; stemites 
and hypopygium yellow. Male hypopygium (fig. 6) 
with the caudal margin of tergite, 9 1 , nearly transverse, 
on either side of the mid-line with a very low lobe provided 
with coarse black seta?. Lobe of mesa] face of basistyle, 
b< pale, not heavily blackened as in many species of the 
subgenus. Dististyles complex, as shown; outer style, 
od> blackened and more or less spinous at apex. Eighth 
sternite, 8 s, relatively long, at apex produced into a 
bilobed median structure that bears a few elongate bristles 
and abundant close-set shorter set®. 

Hub. Peru (Huanuco). 

liololype , Piedras Grandes, altitude 3000 metres, 
November 30, 1937 ( WoytkowM). 

The only near ally of the present tiy is Tipula (Nephroto- 
modes) myriatricha, sp. n., likewise from Piedras Grandes, 
readily told from this species by the elongate antenfiae, 
distinctive wing-pattern and the very different male 
hypopygium. 

Tipula (Nephrotomodes) didactyla, sp. n. 

General coloration dark plumbeous or leaden, the 
postnotum and pleura clearer grey; antennal fiagellum 
black ; halteres brownish black ; legs black, the femoral 
bases restrictedly yellow; wings dusky, pre&rcular field 
and cell C pale brown, cell Sr and stigma darker brown; 
cell 2nd A very narrow; abdominal tergites black, the 
lateral borders obscure yellow; male hypopygium with 
the ninth tergite bilobed; inner dististyle profoundly 
bifid ; appendage of ninth sternite bilobed. 

Male, Length about 12 mm.; wing 11 mm.; antenna 
about 5 mm. 

Female. Length about 15-16 mm, ; wing 12-14 mm.; 
antenna about 2-4~2-6 mm. 

frontal prolongation of head dark brown above, 
obscure brownish yellow on sides and beneath; nasus 
very short and stout. Antennae (male) elongate ; scape 
and pedicel dark brown, flagellum uniformly black; 
flagellar segments moderately incised; verticils much 
snorter than the segments. Head dark brown, the front 
and very narrow orbits light grey; vertical tubercle 
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Pronotum dork grey. Mesonotal praescutum, scutum 
and Boutelium uniform dark plumbeous or leaden, without 
markings, the postnotum lighter grey pruinose ; vestiture 
of prsescutal interspaces very short and sparse. Pleura 
and pleurotergite grey ; dorsopleural membrane weakly 
darkened. Halteres brownish black. Legs with the 
cox® pale, sparsely pruinose, the fore pair more heavily 
so; trochanters obscure yellow; remainder of legs 
black, the extreme femoral bases obscure yellow ; claws 
toothed. Wings with a dusky tinge ; prearcular field 
and cell C pale brown ; oell Sc and stigma darker brown ; 
outer radial field more weakly darkened ; veins brownish 
black. Venation : fd 1+a entire or (type male) with distal 
end atrophied in one wing only ; cell 2nd A very narrow, 
a trifle wider in the female. 

Abdominal tergites black, the lateral borders on basal 
half or more of segments obscure yellow ; basal sternites 
yellow ; a narrow black subterminal ring ; hypopygium 
obscure yollow. In female the tergites more uniformly 
blackened; sternites yellow. Ovipositor black; cerci 
straight, the tips obtuse and slightly bulbous; outer 
faces of cerci only slightly hairy. Male hypopygium 
(fig. 7) with the tergite, 9 1, elongate, widest before mid¬ 
length ; caudal margin with a broad U-shaped emargina- 
tion, the low lateral lobes with numerous black set® 
arranged in a close group, the set® directed chiefly mesad. 
Basistyle with lobe on mesal face relatively small, heavily 
blackened. Outy dististyle, od, a very small, long- 
cylindrical lobe with about seven or eight elongate set®, 
all on distal half. Inner dististyle, id, much larger, pro¬ 
foundly bifid, the longest arm more slender and nearly 
glabrous, at apex expanded into an obtuse flattened disk ; 
shorter arm gradually narrowed to the obtuse tip, the 
aurface, especially the outer margin, with abundant 
long coarse set®. Appendage of ninth sternite, 9«, bi- 
lobed, each lobe relatively narrow, clothed with numerous 
set®. Eighth sternite with posterior margin broadly 
oonvexly rounded, the median portion with long scattered 
set®. 

Hab. Peru (Huanuoo). 

Holotype, (J, Pumahuasi, altitude 980 metres, August 27, 
1939 (Woytkoweki). AUotopotype, $, with type. Pam- 
type, 1 ?, Leonpampa, ,in jungle, altitude 800 metres, 
December 26, 1937 (Woytkowski). 
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TipuUi (Nephrotomodes) didactyla is closest to species 
such as T . (JV.) detecta Alexander, of Venezuela ; T. (iV.) 
effeta Alexander, of Amazonian Peru ; and T. (N.) orfcmi 
Alexander, of Amazonian Bolivia. It differs in the 
coloration of the body, wings and legs, the details of 
venation, and in the structure of the male hypopygium. 
The male sex of detecta is still unknown. 

Tipula (Nephrotomodes) lyriformis , sp. n. 

General coloration of mesoftotum brownish yellow to 
pale brown, the pleura yellow ; antennae elongate, 
flagellum black; wings with a brownish tinge, cells 
C and Sc , with the stigma, darker brown ; cell 2nd A 
narrow; abdominal tergites brown, the subterminal 
segments darker; male hypopygium with the caudal 
margin of tergite trilobed, the apex of the pedian lobe 
truncate, provided with abundant blackened points; 
appendage of ninth sternite conspicuously lyriform. 

Male. —Length about 12 mm. ; wing 12 mm. ; antenna 
about 5-2 mm. 

Female .—Length about 13 mm. ; wing 12*5 mm. 

Frontal prolongation of head obscure yellow, relatively 
short; basal segment of palpus darkened at mid-length, 
the remainder of organ pale yellow. Antennae (male) 
moderately elongate, as shown by the measurements ; 
scape and pedicel yellow ; first flagellar segment blackened, 
vaguely paler at both ends ; remainder of flagellum black ; 
flagellar segments very weakly incised, with short verticils. 
Head brown, the front and narrow orbits pale. 

Mesonotum almost uniform brownish yellow to pale 
brown, the prsescutal stripes not or scarcely differentiated. 
Pleura obscure yellow. Halteres blackened. Legs with 
coxae and trochanters obscure yellow ; femora obscure 
yellow to brownish yellow ; tibiae and tarsi dark brown. 
Wings with a brownish tinge, cells C and Sc, with the 
oval stigma, darker brown ; a scarcely indicated dark 
seam on anterior cord ; veins brown. Venation : Es a 
little longer than m-cu ; petiole of cell M l a trifle longer 
than m ; cell 2nd A narrow. 

Abdominal tergites brown, the more proximal segments 
paler on their basal rings ; subterminal segments darker ; 
sternites and hypopygium yellow. Male hypopygium 
(fig. 8) with the caudal margin of tergite, 9 1 , trilobed, the 
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lateral pair of lobes longer, their tips obtusely rounded ; 
median lobe truncate at apex and set with abundant 
blackened points. Basistyle unusually long and slender, 
with the usual blackened lobe near its base on mesal face. 
Dististyles id, od, as shown. Notch of ninth sternite 
9#, with a conspicuous lyriform appendage, the long arms 
provided with coarse setae. 

Hob. Peru (Loreto). 

Holotype, Iquitos. March 10. 1920 (Parish). Allo¬ 
type.\, 9, March, 1920. 

Tipula ( Nephrotomude.s) lyriformis is well-distinguished 
from the other members of the subgenus by the structure 
of the male hypopygium, especially the lyriform appendage 
of the ninth sternite. 

Tipula ( Nephrotomodes) decern, sp. n. 

General ooloration of thorax almost uniform orange, 
the prsescutal stripes not or scarcely differentiated from 
the ground; femora brown, the bases slightly more 
brightened; wings greyish, cells C and Sc, with the 
stigma, dark brown ; abdomen reddish brown, with a 
narrow black subterminal ring ; male hypopygium with 
the ninth tergite extensive, the caudal edge emarginate, 
with a small truncated median lobe ; outer dististyle with 
a conspicuous blackened tooth before apex ; appendage 
of ninth sternite profoundly bifid, each lobe broadly 
flattened, with the apex emarginate. 

, Male. —Length about 12 mm. ; wing 12 mm. ; antenna 
about 5-8 ram. 

Frontal prolongation of head relatively short, a little 
less than the remainder of head, shiny yellow ; nasus 
very short and broad; first segment of palpi yellow, 
succeeding segments brownish yellow, the elongate 
terminal segment paling to light yellow. Antennas of 
moderate length, approximately one-half as long as wing ; 
scape, pedicel, and base of first flagellar segment yellow, 
the remaining segments black ; flagellar segments elongate, 
gently incised, longer than the verticils. Head orange, 
more pruinose on anterior vertex ; no distinct vertical 
tubercle. 

Pronotum buffy-yellow. Mesonotum almost uniform 
orange, the pratscutal stripes not or scarcely differentiated 
from the ground; mesonotal vestiture sparse, reduced 
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to microscopic setae; pleura a little more yellowish. 
Halteres with stem obscure yellow, knob dark brown. 
Legs with coxae and trochanters yellow ; femora brown, 
the bases slightly more brightened; tibiae and tarsi 
brownish black; claws (male) with a single strong 
flattened spine. Wings greyish, the prearculax field 
yellowish brown; oells C and Sc. with the stigma, dark 
brown ; cord, especially the posterior end of m-cu, very 



Fig. 8.— Tiputa ( Nephrotomodes) lyrifomvis, ap. n.; male hypopygium. 
FigB. 9, 10.— Tipula {NephroUmodee) deems, ap. n.; male hypopygium. 

(Symbol* : o, eodeagua ; id> inner diatiatyle ; od, outer 
dististyle ; b , stemit© ; t, torgiie. 


narrowly and insensibly darkened ; veins brown. Vena¬ 
tion : Sc relatively short, 8c s ending about opposite 
one-fourth to one-fifth the length of Rs ; Ra arcuated, 
subequal to m-cu ; petiole of oell if, a little longer than m ; 
cell 2nd A relatively wide. 

Abdomen reddish brown, with a narrow, black sub¬ 
terminal ring that includes all of segment seven and the 
base of segment eight, the apex of the latter yellow; 
tergite six weakly darkened ; eighth sternite dark brown 
with a large yellow area on either side of the posterior 
border ; hypopygium yellow. Male hypopygium (figs. 9, 
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10) relatively simple in structure. Ninth tergite, 0/, 
extensive, the caudal margin emarginate, its median 
area with a small truncated lobe set with short black 
spinous setae ; lateral lobes of tergite obtuse, with long 
sets*, their tips curved ; ventral surface of tergite with 
flattened Jobes bearing long brushes of setae, one arm 
directed laterad. the more extensive one mesad to cephalad. 
Outer dististyle, od. with a conspicuous blackened tooth 
before apex. Inner dististyle, id. complex, as shown, the 
rostrum very slender. Appendage of ninth sternite, 9*, 
profoundly Ijifid, each lobe* broadly flattened, its apex 
emarginate, the surface densely set with short seta*. 
-Edeagus, a , at apex bearing numerous short spinous 
points. 

Hab. Peru (Huanuco). 

Holotype , Pumahuasi, altitude 980 metres, December 

19, 1939 ( Woytkowski). 

Tn its wing-pat term the present fly is most similar to 
T. (N.) effulta Alexander and T. (A 7 .) Imtifim Alexander, 
both of Ecuador, differing conspicuously in the structure 
of the male hypopygium. 

Tipula (Nephrotomodes) per dejecta, sp. n. 

General coloration polished yellow, variegated with 
polished stripes, the median praescutal stripe reddish 
with narrow black lateral borders; head uniformly 
polished yellow, without vertical tubercle; femora 
yellow, the tips narrowly blackened ; wings with the 
prearcular and costal fields bright yellow, the outer 
radial field brown ; stigma darker brown, provided with 
a few trichia ; no macrotrichia on M or its branches ; 
Sc % ending just beyond origin of Rs, 8c t lacking ; 
entirely atrophied ; abdomen yellow, the tergites trivit- 
tate with black, interconnected on caudal borders; 
ovipositor with fleshy oerci. 

Female. —Length about 12 mm. ; wing IPS mm. 

Frontal prolongation of head light yellow, with coarse 
black setae; nasus short and stout; paflpi with basal 
three segments obscure yellow, the elongate terminal 
segment light brown. Antennae 13-segmented; scape 
and pedicel yellow; flagellum black, the base and apex 
of first segment and apices of the succeeding six or seven 
segments restrictedly yellow to produce a weak bicoloured 
Ann. A Mag . N. HiaU Ser. 11. Poi. ix. 25 
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appearance ; flagellar segments with weakly-developed 
basal enlargements; verticils a little exceeding the 
segments ; terminal segment small, alwmt one-third the 
penultimate, but much more slender. Head uniformly 
polished yellow, without vertical tubercle; anterior 
vertex wide, fully four times the diameter of scape ; 
sides of vertex with several black setae. 

Pronotum light yellow. Mcsonotal praescutum yellow, 
with three more polished stripes, the median one reddish 
on the central portion with narrow but conspicuous 
black lateral borders to produce intermediate black 
stripes ; lateral stripes black, conspicuous, crossing the 
suture onto the seutal lobes ; posterior sclerites of notum 
yellow, the scutellurh a very little darker ; caudal border 
of mediotergite weakly darkened. Pleura and pleuro- 
tergite light yellow, variegated with more reddish areas 
on anepistemum and ventral slemopleurite. Halteres 
yellow, the base of knob weakly darkened. Legs with 
coxa* and trochanters yellow'; femora yellow, the tips 
rather narrowly but conspicuously brownish black, 
the amount sul>equal on all legs ; tibia? obscure yellow, 
the tips narrowly and weakly darkened ; tarsi black, 
the proximal ends of basitarsi paler. Wings conspicuously 
patterned ; ground-colour pale yellow, with the pre- 
arcular field, cells G and iSc, and the linear cell Cu t intense 
yellow ; wing-tip in outer radial field infuscated ; stigma 
darker brown, with about eight strong set® in cell R x ; 
veins brown, in the fiavous area paling to yellow. No 
macrotriehia on M or its branches. Venation: 8c t 
entering lt 1 just beyond origin of Ms, 8c t lacking ; Ms 
arcuated ; i? 1+2 entirely atrophied ; r-~m reduced ; cell 
1 st M z moderately long ; petiole of cell M 1 nearly twice 
the length of m ; m-cu at near one-third the length of 
cell 1st M 2 ; cell 2nd A of moderate width. 

Abdomen yellow, the tergites trivittate with black, 
beyond the first segment forming continuous stripes that 
are more or less interconnected by dark posterior borders, 
these latter narrow to lacking on tergites four and five ; 
on tergite six the central black area widely expanded ; 
segment eight uniformly black ; genital segment and ovi¬ 
positor orange ; stemites orange-yellow. Ovipositor with 
oerci somewhat fleshy, finger-like in outline, with long 
black set® throughout their length. 

Hob . Peru (Huanuca). 
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Holotype, $, Pumahuasi, altitude 980 metres, July 19, 
1939 (Woytkowski). 

Tipula (Nephrotomodes) perdelecta is entirely different ‘ 
from other Neotropical species. In its Nephrotoma -like 
coloration it somewhat resembles the otherwise entirely 
distinct Tipula jUimpolita Alexander, of south-eastern 
Brazil. The wing coloration of the present fly is unusually 
beautiful. 


Tipuki nomtrix , sp. n. 

Belongs to the glaphyroptera group ; allied to notoria ; 
mesonotal prsescutum grey, with three conspicuous dark 
brown stripes, the median one vaguely divided by a 
central paling ; halteres elongate, pale yellow throughout; 
femora pale brown, with a black subterminal ring that 
is preceded and followed by yellow annuli, the apical one 
narrow ; wings conspicuously and handsomely patterned 
with whitish subhyaline, yellow, pale brown and dark 
brown ; cells beyond cord conspicuously variegated with 
white, including a complete cross-band that further 
involves most of cell ; vein R l+2 entirely atrophied. 

Female. —Length about 11 mm. ; wing 13-8 mm. 

Frontal prolongation of head dark brown; nasus 
distinct; palpi brownish black, relatively short. Antennae 
with basal three segments yellow ; succeeding segments 
weakly bicoloured, the bases slightly darker than the 
outer portions; outer six or seven segments uniform 
brownish black ; basal swellings of segments not developed; 
verticils shorter than the segments. Head buffy yellow 
on the vertical tubercle, more greyish behind and on the 
orbits, the posterior vertex infuscated ; a capillary median 
brown vitta extending from the vertical tubercle back¬ 
wards, 

Pronotum brownish grey. Mesonotal preescutum grey, 
with three conspicuous dark brown stripes, the median 
one vaguely divided by a central paling ; scutum with 
lobes conspicuously dark brown ; scutellum paler brown, 
sparsely pruinose ; parascutella and postnotum dark 
brown, heavily pruinose. Pleura grey, variegated with 
darker brownish grey on ventral anepisternum, ventral 
stemopleurite and on meron. Halteres elongate, pale 
yellow throughout. Legs with the cox® light grey; 
trochanters obscure yellow; femora pate brown, the 

25* 
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extreme bases clearer yellow ; a conspicuous black sub- 
terminal ring, preceded and followed by yellow, the apical 
yellow ring only about one-half as extensive as the sub¬ 
terminal one ; tibia? pale brown, the tips darker brown ; 
tarsi brownish black. Wings much as in notoria , but the 
cells beyond cord conspicuously variegated with white ; 
ground-colour whitish subhyaline, conspicuously patterned 
with bright yellow, pale brown and darker brown; 
cell C uniformly pale brown except for a darkening at h ; 
cell Sc bright yellow, with four brown areas that are 
smaller than the ground interspaces; a conspicuous 
yellow area at and before arculus ; the chief white areas 
include a complete cross-band beyond cord, involving 
almost all of cells R & and 1st M. z : further pale areas 
beyond cord, including outer end of cell H s . most of M v 
base and apex of '2nd M 2 . and the extreme tip of M i ; 
basud of cord the white is very extensive, arranged much 
as in notoria. Venation: Ji 1+i entirely atrophied; 
cell 1st relatively large ; w-cii long, at fork of 3 / 3+4 ; 
cell 2nd A moderately wide. 

Abdominal tergites chiefly light brown, discoloured by 
egg masses inside the body ; stemites similar, the extreme 
posterior margins of segments buffy grey ; genital seg¬ 
ment dark ; cerci long and straight, horn-yellow. 

Hab. Peru (Huanuco). 

Holotype , ?, Piedras (liandes, altitude 3000 metres, 
November 28. 1937 (Woytkouwki). 

Tipi da novalrix is close to T. notoria Alexander, of 
Ecuador, differing especially in the coloration, notably 
of the wings, where the white beyond the cord forms a 
conspicuous and complete cross-band. Other apparently 
less closely-allied sjiecies include T. consonata Alexander 
and T. frauduhnta Alexander, both of Ecuador. 

Tipula triapilota, sp. n. 

Belongs to the tiwnilifera group ; size very large (wing, 
male, over 20 mm.; antenna 17 mm.); general coloration 
of mesonotum light brown, the prajscutum with four grey 
stripes ; femora obscure yellow with a nearly terminal 
black ring ; wings reddish brown, conspicuously variegated 
by darker brown, yellow and whitish subhyaline; cell 
8c yellow with three conspicuous dark* brown areas; 
a whitish obliterative area across base of cell let M t ; 
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male hypopygium with the median tergal notch very 
narrow, the adjoining angles not produced ; lobe of eighth 
sternite relatively stout, its length about three times the 
breadth at base. 

Male .—Length about 19 mm. ; wing 20*5 mm.; 
antenna about 17 mm. 

Frontal prolongation of head long, subequal to remainder 
of head ; brown, darker on sides ; nasus distinct; palpi 
brown, the terminal segment brownish black. Antennae 
(male) very long, exceeding three-fourths the length of 
wing ; basal three segments yellow, succeeding segments 
strongly bicoloured, the globular basal enlargement 
brownish black, the stem obscure brownish yellow; 
longest verticils only a little shorter than the segments ; 
besides the j>owerful basal verticils the entire segment 
is clothed with long erect seta\ Head light yellow 
pollinose, variegated with brownish spots. 

Mesonotal pra?scutum light brown with four grey 
stripes, the intermediate pair separated by a capillary 
dark brown median vitia ; lateral stripes more or less 
distinctly bordered by a yellow line, especially distinct 
along outer face ; setigerous punctures inconspicuous ; 
scutal lobes light grey, with dark grey areas , scutellum 
brown, more or less distinctly yellowish brown pollinose; 
mediotergite yellowish grey with a dark median vitta. 
Pleura grey, slightly variegated by darker grey areas, 
especially on ventral portions; ventral pleurotergite 
paler. Halteres elongate, stem yellow, knob darkened. 
Legs with coxas grey; trochanters yellow ; femora 
obscure yellow, with a nearly terminal black ring, sub¬ 
equal in extent on all legs ; tibiae reddish brown, the tips 
narrowly blackened; tarsi reddish brown, the outer 
segments dark brown. Wings reddish brown, con¬ 
spicuously patterned with darker brown, yellowish and 
whitish subhyaline ; cell C uniformly brown ; cell Sc 
yellow, with three conspicuous dark brown areas, the 
second at origin of Ms ; stigma scarcely darker than the 
costal cell ; the whitish areas include very restricted 
markings before and beyond stigma; a conspicuous 
obliterative area across basal half of cell 1st M t ; con¬ 
spicuous arfeas in cell 1st A y including an elongate U-shaped 
mark at near mid-length of cell; more yellowish areas 
include restricted markings in outer medial field and 
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tip of cell jR t , and as relatively extensive and conspicuous 
patterns in cells R and M ; oell 2nd A uniformly of the 
ground-colour. Venation: R Ui pale, but entire; Re 
a little less than twice m-cu ; m-cv on shortly beyond 
the perpendicular base ; cell 2nd A wide. 

Abdomen with basal tergites yellowish brown; suc¬ 
ceeding two tergites yellow on basal ring, infuscated 




Fig. II, TtpuJu trwpilola, up. n. : male hypopygium. 

«p. ft.; male hypopygium. 

tig. Id, Tipula iL'oytk(,w*kima> sp. n.; mal© hypopygium. 

(Symbols : b , baHigtyle ; f/, gonapophyMi* ; 
sternite ; f, torgite.) 


laterally and on the broad posterior portions; outer 
segments more uniformly dark brown ; lateral borders of 
basal tergites pale ; outer portions of hypopygium chiefly 

yeI, . ow - Ma . le h yP°Pyg»um (fig. 11) with the 
caudai margin of tergite. 9 1 „ evenly and gently emarginate. 
the median portion with a very narrow slit-like notch! 
the adjaoent angles scaroely produced, obtuse; entire 
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posterior margin of tergite without major set®. Basi- 
style entire, with a group of long set® on ventral portion ; 
ventroraesal lobe small, tufted with long set®. Outer 
dististyle moderately broad, with long black set®. Inner 
dististyle terminating ih a relatively stout head ; outer 
margin with long, but delicate scattered set®. Lobe 
of eighth stemite, 8«, relatively stout, reddish yellow in 
colour; length about three times the breadth at base, 
the seta* long and coarse, reddish brown. 

Hah. Peru (Huanuco). 

Holotype. Picdras Grandes, altitude 3000 metres, 
November 21, 1937 (Woytkoweki). 

Tipula triepilota is the largest and finest species of the 
monilifera group so far discovered. In addition to the 
great size and unusual length of the antenn®, the fly is 
well distinguished by the wing-pattern, as the variegated 
cell 8c, and by the structure of the male hypopygium. 

Tipula stenoglosaa, sp. n. 

Belongs to the monilifera group ; antenn® of moderate 
length, exceeding one-half the length of wing ; mesonotal 
priescutum reddish brown with four darker stripes; 
dark setigerous punctures conspicuous ; wings strongly 
infuscated, sparsely patterned with darker brown and 
cream-coloured areas ; cells C and Sc uniformly darker 
brown; abdominal tergites yellow, conspicuously trivit- 
tate with black ; male hypopygium with posterior border 
of tergite conspicuously emarginate and bearing a long 
median lobe to form two oval sublateral notches; lobe 
of eighth stemite unusually long and narrow. 

Male .—Length about 15 mm. ; wing Hi mm.; antenna 
about 9*6 mm. 

Frontal prolongation of head brownish yellow, a little 
clearer yellow above, elongate, slightly exceeding the 
remainder of head ; nasus long and conspicuous ; palpi 
brownish black, the terminal segment brightened at 
extreme tip. Antenn® (male) exceeding one-half the 
length of wing ; basal three segments yellow ; succeeding 
two segments weakly bicoloured, the knot-like basal 
enlargements black, the remainder yellowish brown to 
brown, the outer segments uniformly blackened; basal 
enlargements very prominent; verticils subequal to or 
longer than the segments. Head reddish brown the 
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front and anterior portion of vertical tubercle more 
brightened ; a capillary dark brown median vitta ex¬ 
tending from the tubercle to the occiput. 

Pronotum chiefly dark brown. Mesonotal praescutum 
with the ground-colour reddish brown, the two inter¬ 
mediate stripes scarcely differentiated in colour except 
by the narrowly darkened borders, the median dark 
vitta capillary ; lateral stripes brown, entire but narrow ; 
interspaces with large conspicuous setigerous punctures ; 
posterior sclerites of notum reddish brown, the centres 
of the scutal lobes more darkened ; a nearly continuous 
capillary median vitta extending from the suture to the 
base of abdomen ; mediotergite with sparse but con¬ 
spicuous setigerous punctures. Pleura reddish brown, 
vaguely patterned with darker. Halteres infuscated, the 
extreme base of stem yellow. Legs with coxae yellow , 
provided with long conspicuous yellow setae ; trochanters 
yellow ; femora obscure yellow, t he tips narrowly brownish 
black, the amount subequal on all legs ; tibia* and tarsi 
dark brown, the tibial tips a little darker. Wings with 
the ground-colour strongly infuscated, only slightly 
variegated with darker brown and cream-coloured areas ; 
cells C and *SY, with the stigma, uniform darker brown ; 
very restricted creamy areas before and beyond stigma ; 
in basal third of cell M ; in bases of both anal cells 
and as paired areas alternating with dark spots in basal 
third of cell Cu ; a single, more whitened obliterative 
mark across base of cell 1*/ Jf 2 , only slightly involving 
the ends of cells Ji and M. d ; veins brown. Venation : 
Us long und nearly straight, exceeding twice the length 
of m-c/u, cell R x narrow ; m-cn. on M A just beyond the 
perpendicular base. 

Abdominal tergites yellow, conspicuously trivittate 
with black to form entire median and lateral stripes ; 
basal sternites more uniformly yellow; subterminal 
segments more uniformly dark brown, the hypopygium 
chiefly yellow. Male hypopygium (fig. 12) with the 
posterior border of tergite, 9 1 conspicuously emarginate, 
the median region produced into an elongate lobe to form 
two oval sublateral notches ; lateral tergal lobes subacute, 
glabrous. Lobe of basistyle very small, .with a dense 
group of setae of very unusual length. Outer dististyle 
long-clavate. Inner dististyle with the setae of outer 
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margin long and pale, not forming a definite row as in 
certain allied species. Eighth sternite, 8*, with the 
median lobe of unusual length and narrowness, the length 
approximately five times the greatest diameter at base ; 
lobe provided with elongate seta* that are chiefly apical 
and marginal in distribution. 

Hab. Peru (Huanuoo). 

Holotype , <$, Piedras Orandes, altitude 3000 metres, 
November 33, 1937 ( Woytkoimki). 

Tipnla stenoglosm is readily distinguished from all other 
members of the monilifera group by the coloration of the 
body and wings and by the details of structure of the 
male hypopygium, notably the tergite and eighth sternite. 
The tongue-like lobe of the eighth sternite is longer and 
narrower than in other described species. 


Tipitla woytkowskiann , sp. n. 

Belongs to the monilifera group ; general coloration 
of the praescutum brownish yellow', with four very slightly 
darker stripes, the intermediate pair separated by a 
capillary dark brown median line ; antennae relatively 
short, less than * one-half the length of wing; flagellum 
black ; basal enlargements of flagellar segments very 
abrupt and conspicuous ; femora brown, with a narrow 
blackened, nearly terminal ring ; wings extensively dark 
brown, the white colour reduced but including a con¬ 
spicuous incomplete band beyond stigma ; male hypo¬ 
pygium with caudal margin of tergite trilobed, there being 
a conspicuous median projection in the notch ; lobe of 
eighth sternite elongate, nearly four times as long as 
width across base, provided with long conspicuous setae. 

Male ,—Length about 15 mm. ; wing 17*5 mm, ; an¬ 
tenna about 8 mm. 

Frontal prolongation of head ochreous-brown above, 
darker on sides, relatively elongate, exceeding the 
remainder of head ; nasus long and slender ; palpi black. 
Antennae relatively short for a member of the group ; 
scape and pedicel yellow, base of first flagellar segment 
brownish yellow, remainder of organ black; basal 
swellings unusually accentuated, each about as long as 
the diameter at base. Head buffy brown, the vertex 
with a capillary blackened median vitta. 
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Mesonotal pr&soutum with the ground brownish yellow, 
with four Blightly darker stripes, the narrow intermediate 
pair with dusky outer margins and a common, still 
darker brown capillary median vitta; lateral stripes 
narrow, dark brown ; interspaces broad, nearly as wide 
as the intermediate stripes, with conspicuous brown 
setigerous punctures ; scutal lobes darkened, the median 
region behind more or less brightened ; scutellum dark 
brown ; mediotergit^ brownish grey with a blackened 
capillary median vitta. Pleura slightly infuscated dorsally, 
paling to clear yellow on ventral portion. Halteres with 
stem brown, yellow at base, knob dark brown. Legs 
with the cox» yellow, the fore pair slightly more infuscated; 
trochanters yellow ; femora brown with narrow black¬ 
ened, nearly terminal rings ; tibiae and tarsi brownish 
black. Wings with the ground very extensively dark 
brown, the whitish colour reduced, the pattern distributed 
as follows In cell R with two areas adjoining vein R 
before origin of Rs ; in cell R x before stigma ; a con¬ 
spicuous but incomplete post-stigmal band from costa 
into base of cell Jf 3 , occupying a lmost ail of cell 1st M 2 ; 
outer fourth of cell R h ; major areas in M on basal and 
outer thirds of cell; other whitish areas in cell Cu , in¬ 
cluding a long outer streak adjoining vein Cu ; anal cells 
extensively whitened, especially at bases ; veins dark 
brown. Venation : Rs long and straight, about twice 
m-vu ; R x + 2 complete, the distal half without trichia ; 
cell 1st M 2 shorter than in mitua. 

Abdomen brown, darker on lateral portions, the basal 
two tergites more extensively yellow ; extreme caudal 
borders of segments pale, darkened sublaterally; basal 
rings of more proximal segments clearer yellow ; outer 
segments uniformly blackened ; appendages of hypo- 
pygium paling to obscure yellow; stemites obscure 
brownish yellow. Male hypopygium (fig. 13) with the 
caudal border of tergite, JW, conspicuously tridentate, 
there being a median lobe in addition to the broader, 
nearly acute lateral blades ; the central lobe shorter and 
weakly emarginate at apex. Outer dististyle with blade 
long and narrow, about one-half longer than the stem. 
Inner dististyle long and narrow, the basal half generally 
parallel-sided. Lobe of basistyle, 6 , very small, bearing 
a pencil of long reddish sette that are directed ventrad. 
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Gonapophyses, g, of peculiar shape, as shown. Eighth 
sternite, 8 a, with caudal margin convexly rounded, the 
median lobe dark coloured, long and slender, its length 
nearly four times the width across base, the lateral and 
apioal portions with very long coarse yellow setae. 

Hab. Peru (Junin). 

Holotype, <j, Huacapistana, Tarma, altitude 3600- 
5400 feet, March 3, 1940 (Woytkmxki). 

I take great pleasure in naming this distinct fly in 
honour of the collector, Mr. Felix Woytkowski, who has 
added so materially to our knowledge of the insects of 
Peru. The species is most similar to Tijmla mitua 
Alexander, of Colombia, agreeing in the relatively short 
antennae of the male and the long median lobe of the 
eighth sternite, disagreeing in the coloration of the body, 
antennae and legs, and in the details of structure of the 
male hypopygium, as the trilobed tergite. 

Tijmla innubens, sp, n. 

Belongs to the monilifera group ; general coloration 
of praescutum yellow, with four narrow dark brown stripes 
in addition to the darkened humeral and lateral borders ; 
nasus lacking; antennae (male) elongate; knobs of 
halteres yellow ; femora with a yellow subterminal ring ; 
wings brown, conspicuously variegated with darker brown 
and yellowish areas, the former including three con¬ 
spicuous markings in cell Sc ; abdominal tergites reddish 
brown with interrupted dark brown lateral stripes ; male 
hypopygium with the caudal margin of tergite having 
a tiny median incision and low sublateral lobes ; lobe of 
eighth sternite depressed, pale, about four times as long 
as wide. 

Male. —Length about 15-16 mm.; wing 17-17'5 mm.; 
antenna about 13 mm. 

Frontal prolongation of head elongate, exceeding the 
remainder of head, obscure yellow, restriotedly darkened 
along sides; nasus lacking; palpi black. Antennae 
(male) elongate, exceeding two-thirds the length of wing ; 
basal three segments obscure yellow, succeeding segments 
weakly biooloured, the globular basal swellings black, the 
remainder of segment passing into dark brown; outer 
segments uniformly blackened; longest verticils shorter 
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than the segments. Head reddish brown, the front and 
very narrow orbits more yellowish ; central portion of 
posterior vertex slightly more darkened. 

Pronotum variegated dark brown and buffy yellow. 
Mesonotal preescutum with the ground-colour yellow, 
with four narrow’ but very conspicuous dark brown 
stripes, the intermediate pair separated by a greyish 
yellow line of nearly equal width, the two stripes confluent 
just before the suture, with a further delicate U-shaped 
darkening at extreme posterior end ; besides the dark 
stripes, pmscutum with humeral and lateral portions 
heavily darkened ; a few dark setigerous punctures on 
anterior interspaces ; posterior sclerites of notum greyish 
yellow, conspicuously variegated with dark brown en¬ 
closing two areas on each scuta! lobe, and a narrow but 


very conspicuous stripe extending from suture to base 
of abdomen ; parascutella dark. Pleura greyish yellow , 
conspicuously variegated with dark brown, including 
a broad dorsal longitudinal stripe immediately beneath 
the yellow dorsopleural membrane, this latter stripe 
extending from the cervical region to beneath the wing- 
root ; less distinct dark strips and lines on the more 
ventral pleurites. Halteres elongate, obscure yellow at 
base, the stem darkened outwardly, the knob extensively 
yellow. Legs with the coxa* grey ; trochanters yellow ; 
femora pale brown, the extreme bases more yellow, the 
tips blackened, preceded by a slightly narrower clear 
yellow ring ; tibia? pale brown, the tips darkened ; tarsi 
brown, the outer segments passing into black. Wings 
brown, conspicuously variegated with darker brown, 
cream-yellow and whitish subhyaline areas, the pattern 
unusually irregular and including zigzag areas; cell C 
brownish yellow ; cell Sc yellow with three conspicuous 
dark brown markings; a restricted yellow cross-band 
beyond stigma ; all outer medial cells with a central 
darkening that is narrowly bordered by yellow ; un¬ 
usually irregular yellow areas in cell 1st A, with farther 
similar brightenings in cells M, Cu and 2nd A ; a some- 
what more whitened obliterative area across cell 1st Jf a ; 
veins brown, more yellowish brown on interspaces of 
veins Sc and R . Venation : tip of vein very pale 

to atrophied ; Rs long and nearly straight, about twice 
men. ° 
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Abdomen with basal tergite obscure yellow ; succeeding 
tergites deeper yellow to reddish brown, with broken 
dark brown lateral stripes that are interrupted by the 
grey apical portions of the segments ; no distinct dark 
median stripe ; eighth segment a trifle darker ; sternites 
and hypopygium yellow. Male hypopygium (fig. 16 ) with 
the tergite, 9 1 , narrowly transverse, the caudal border 





Figs. 14, 15 .—Tipula auricomata , sp. n.; mala hypopygium. 
Fig. 16 .—Tipula innuben#, sp. n.; male hypopygium 

(Symbols : g, gonapophysis ; id, inner dististyle ; 
od, outer dististyle ; *, stemite ; t, tergite.) 


generally truncate with a tiny median slit and low obtuse 
sublateral lobes. Basistyle provided with long dark setee; 
lobe of basistyle subquadrate, the apex a little widened 
and truncate, clothed with short dense set®. Outer 
dististyle long-cylindrical, with coarse erect setae. Inner 
dististyle expanded at apex ; outer margin with weak 
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erect seta? that are not arranged in rows. Gonapo¬ 
physes, g , obtusely rounded at tips. Eighth sternite, 
%8 t with the median lobe depressed, pale, with coarse 
pale seta? from darkened punctures ; lobe a little more 
than four times as wide ; no major seta? on sternite 
excepting a median series extending backwards from the 
lobe. 

Hab> Peru (Junin). 

Holotype , Huasahuasi, Tarrna, altitude 2800 metres, 
April 23, 1940 (Woytkovwki). Pamfopotype , April 10, 
1940. 

The present fly is very different from all other described 
species of the monilifem group, especially in the lack of a 
nanus, the pattern of the femora and wings, and in the 
details of structure of the male hypopygium. It is, 
perhaps, as close to Tipukt myikowskiana, sp. n., as to 
any other form, yet very distinct. 

TipnUi auricomatn , sp. n. 

Belongs to the mxmiUfera group ; flagellar segments of 
male antennae abruptly nodulose, the organ about one-half 
the length of wing ; basal flagellar segments strongly 
bicoloured ; wings with a strong brown tinge, striped 
longitudinally with pale yellow, including two major 
streaks, one extending from the outer end of cell R through 
1st M 2 to wing-apex in cell i? B , the second stripe chiefly 
in the bases of the anal cells, continued along cell Cv 
almost to wing-margin; male hypopygium with con¬ 
spicuous tufts of yellow setae on lobes of ninth tergite, 
ventral portion of basistyle, and esj>ecially as two flattened 
groups on posterior border of eighth sternite, which is 
otherwise unarmed. 

Male. —Length about 14-15 mm. ; wing 16-17 mm. ; 
antenna 8-9 mm. 

Frontal prolongation of head grey above, darker on 
ventral half; nasus elongate, yellow ; palpi brownish 
black, the incisures paler. Antennae (male) moderately 
elongate, about one-half the length of wing ; basal three 
segments yellow, succeeding segments strongly bicoloured, 
the basal knot blaok, the stem yellow ; outer segments 
passing through feebly bicoloured to uniform brownish 
black by a gradual darkening of the stem of the segment; 
basal knots of segments abruptly developed as in the 
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typical members of the group. Head ashy grey, varie¬ 
gated with brown, including a more or less distinct median 
line. 

Pronoturn grey with a median brown vitta. Mesonotal 
praescutum brownish grey, with three brown stripes, the 
median one pale brown, distinctly divided by a capillary 
dark brown vitta and with the lateral borders vaguely 
infumated; lateral stripes anrrow, medium brown; 
setigerous punctures of the interspaces dark brown, 
conspicuous ; posterior selerites of noturn brownish grey ; 
lobes of scutum patterned with darker brown ; soutellum 
with an anchor-shaped brown marking; mediotergite 
with a capillary brown dash, narrowed behind. Pleura 
yellowish grey, scarcely patterned with darker. Halteres 
brown, the base of stem restrictedly brightened. Legs 
with coxae grey ; trochanters yellow ; femora obscure 
yellow with a narrow brown nearly terminal ring ; tibiae 
brownish yellow, the tips narrowly dark brown ; tarsi 
passing into black ; claws toothed. Wings with a strong 
brown tinge, patterned with pale yellow, chiefly as two 
narrow longitudinal strips, the more cephalic extending 
from outer end of cell R through la/ M 2 to the wing-apex 
in ii 5 , including almost all of the latter cell and, in cases, 
the adjoining portions of cells M x and ,2nd M z ; the second 
pale stripe includes most of cell Chi and the bases of the 
anal cells, not reaching the wing margin in cell Cn ; 
cells C and Sc brownish yellow, unpatterned ; veins 
brown. Venation : JS 1+a entire but pale ; cell deep. 

Abdominal tergites obscure yellow, with three brown 
stripes, the lateral pair narrow and broken; sternites 
and hypopygium chiefly yellow. Male hypopygium 
(figs. 14, 15) large. Ninth tergite, 9 t f with the caudal 
border broadly emarginate, with a narrow secondary 
median notch; lateral lobes at apex relatively narrow* 
the outer margins with groups of long yellow setae. 
Basistyle complete, its ventral portion with a group of 
long set®. Outer dististyle, od, appearing as a small lobe* 
at base more or less fused with the inner style. Inner 
dististyle, id , with outer margin bearing a single series 
of about forty-five strong powerful spinous bristles, the 
outer ones shorter and slightly stouter, the bristles 
terminating in a delicate hair; outer margin of style 
at base produced into a conspicuous flattened pale blade^ 
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the apex obtuse. Eighth sternite, 8 s, narrowed posteriorly, 
the apex more or less membranous, bearing two flattened 
brushes of long yellow seta*, the ones nearer the median 
line longer. 

Hob, Peru (Huanuco). 

Hololype, <£, Piedras Grandes, Huanuco, altitude 3000 
metres, November 17, 1937 ( Woytkowski ).. Paralopo- 
types, 2 (JcJ, November 12-14, 1937. Paratype , 1 <£, 
Huanuco, altitude 2,000 metres, September 15, 1937 
(Woytkowski). 

Tipula auriromata is entirely distinct from all other 
members of the monilifera group, differing especially 
in the longitudinally striped wings and the peculiar 
structure of the male hypopygium, notably the con¬ 
spicuous hair-tufts on the eighth sternite. The single 
row of spinous seta" along the outer margin of the inner 
dististyle is somewhat as in the otherwise very different 
T. yxintherina Alexander, of Venezuela. 

Tipula fc'phronola , sp. n. 

General coloration of mesonotum dark brown, with 
a broad ash-grey central stripe extending the entire 
length, this contrasting abruptly with the lateral borders ; 
frontal prolongation almost in alignment with remainder 
of head; antennae with basal two segments yellow, 
flagellum beyond the elongate first segment black ; legs 
dark, the femora black, narrowly yellow at bases, with 
a narrow obscure yellow subterminal ring ; wings whitish 
hyaline, the prearcular field and costal border narrowly 
but continuously dark brown; weak brown washes 
elsewhere on wing-disk; Rs long, exceeding one and 
one-half times rn-cu ; basal abdominal segments yellow, 
the tergites patterned with darker, tergites five to seven, 
uniformly black ; eerci long and slender. 

Fcnuile ,—Length about 17 mm.; wing 15*5 mm. 

Frontal prolongation of head black, more reddish or 
piceous on sides of dorsal half; nasus lacking; pro¬ 
longation subequal in length to remainder of head, 
without a marked depression between it and remainder 
of front; palpi black, the terminal segment of moderate 
length. Antenme with scape and pedicel light yellow; 
first flagellar segment brown; remainder of flagellum 
black; first flagellar segment elongate, about equal to 
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t he succeeding two combined ; outer flagellar segments 
short, with conspicuous basal enlargements ; verticils 
consideerably longer than the segments. Head brownish 
grey, the posterior vertex conspicuously patterned with 
brown on central portion and as large areas behind the 
eyes ; no vertical tubercle. ' 

Pronotum brown, with a more buffy spot on either 
side of mid-line. Entire mesonotum with a broad central 
ash-grey stri]>e, on the mediotergitc a trifle more brownish 
grey ; pr»scutum with lateral and humeral third abruptly 
dark brown * lateral half of each scutal lobe similarly 
dark brown ; parascutella darkened. Pleura uniformly 
deep yellow, the propleura and dorsopleural membrane 
to wing-root abruptly dark brown. Halteres with stem 
brown, the knob still darker. I^egs relatively long and 
slender ; coxae light yellow, the fore pair slightly darker ; 
trochanters yellow ; femora black, the bases narrowly 
and abruptly light yellow ; a narrow obscure yellow 
subterminal ring more than twice its length back from 
tip ; tibiae and basitarsi brown, the tips still darker ; 
remainder of tarsi black. Wings with the ground-colour 
whitish hyaline, the prearcular and costal fields, with 
the stigma, uniformly and continuously dark brown ; 
remainder of wing weakly washed with brown, including 
the apical cells beyond the level of outer end of cell 
1st M 2 , and less evident washes in basal cells, the most 
distinct appearing as a cloud along vein On in cell M at 
about two-thirds the length, and a seam on distal section 
of vein Cu t ; axilla and vein 2nd A more narrowly seamed ; 
veins brown. Venation : Sc long, Sc t ending shortly 
before distal end of long straight Its ; tip of if 1+2 pale 
but preserved ; petiole of cell M x nearly twice m ; cell 
2nd A relatively wide. 

Abdomen with basal segments light yellow, the outer 
segments black ; tergites two to four with the posterior 
borders and a weak central line brown, the latter becoming 
much wider on the fourth tergite ; tergites five to seven, 
inclusive, uniformly black ; tergite eight and the genital 
shield slightly paler, especially the basal portion of the 
latter. Ovipositor with the valves horn-coloured, the 
long cerci slender and straight. 

Hab. Peru (Huanuco). 

Ann . d ? Mag . N. Hist Ser. 11. Vol. ix. 26 
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Holotype, $, Piedras Grandes, altitude 3000 metres,. 
November 21, 1937 ( Woytkowski ). 

Tipula tephronota is very different from all described 
species of the genus in the Andean fauna. Despite the 
very different colorat ion, the fly appears to be most closely 
related to species such as T. ahortiva Alexander, T. catnpa 
Alexander, T. r.nrimo Alexander, and T. piro Alexander, 
all from the vicinity of Callanga, Peru. 


XXX .—New Malay dan Hylobiina* (Col.. Curcul.). 

By Kir (frv A. K. Marshall. F.R.K. 

The weevils of the subfamily Hylobiina;, as at present 
known, are most abundantly represented in Tropical 
America, but the tropics of the Oriental Region are likely 
to prove nearly as rich in species when this area has been 
more adequately searched. The continent of Africa 
presents a striking contrast in this respect, having so far 
yielded only 23 described species (cont ained in 9 genera), 
the total for the subfamily l>eing about 1150 species (in 
110 genera). Even the Palrearetic Region presents 30 
species in the genus Hylobiv# alone. 

The great majority of the species here described have 
been received through the kindness of Mr. H. M. Pendle- 
bury, Officer-iri-Gharge, Selangor Museum, and in most 
oases cotypes of them will be found in that Museum, the 
types being in every case preserved in the British Museum. 

Payiophlcm# tubmmts, sp. n. 

<J$. Dull black, with scattered shiny tubercles and 
granules and very sparse fulvous setiform scales above, 
which form denser patches on the lateral basal angles of 
the elytra, in the middle of the prosternum and meso- 
stemum, and on the hind cox*; along the side of the 
propleura! and extending to the front of the proBtemum 
and the basal angle of the elytra, a stripe of dense white 
or yellowish powder. 
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Head with cbarse confluent punotation and a slight 
obtuse elevation in the middle, the forehead with a large 
deep fovea. Rostrum as long as the pronotum, rather 
stout, curved, gradually narrowed from the base to the 
middle then dilated to the apex ; dorsum with large 
rugose punctures and five narrow irregular sinuous 
oarinae. the three median ones uniting close to the base, 
the middle one not more conspicuous than the others ; 
the apical margin with a small median projection. 
Antmnit' black, stout; joint 1 of funicle much longer 
than *2, 3-7 subequal and transverse. 7 somewhat wider 
and distinct from the club, which is large, elliptical, with 
the sutures partly oblique. Prothorax as long as broad, 
rounded laterally, widest at the middle, with a broad 
collar-like constriction at the apex, which is arcuate 
dorsally, the post-ocular lobes distinct, the gular margin 
deeply sinuate ; dorsum strongly convex longitudinally, 
set with large deep foveas, the raised margins of which 
bear low shiny granules, and in the middle of the disk a 
high rugose elongate tubercular elevation. Scuiellnm 
shield-shaped, as long as broad, depressed in the middle, 
with dense shallow punctures, bare. Elytra much wider 
than the base of the prothorax, widest at the shoulders, 
gradually narrowing behind, deeply constricted sub- 
apically, the apices each with a short subconical process ; 
the shallow striae containing more or less irregular rows of 
large round separated punctures, each .containing a short 
recumbent fulvous seta ; the intervals narrow, uneven 
and very irregular, the alternate ones bearing a row of 
distant subconical shiny punctate tubercles, there being 
four or five on interval 3, five on 5 (alternating with those 
on 3), five or six much smaller ones on 7, and a single 
small conical one on 9 behind and below the shoulders ; 
the other intervals with variable rows of low shiny distant 
granules. Legs stout, black, with sparse fulvous and 
white setae; femora very rugose apically; front, tibiae 
strongly curved at the base, then straight to the apex, 
with a very large triangular tooth in the middle of the 
lower edge] middle tibiae with a much smaller one, hind 
pair only obtusely angulate at the middle. Underside 
with coarse shallow subconfluent punctures in the middle 
of the raetastemum, becoming sparser laterally; ventrite 

26 * 
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■ 1 of <J somewhat tumid in the middle, with very rugose 
punctures, 2-4 with sparse obsolescent punctures; ven- 
trite 1 of $ with the punctures small, sparse and 
obsolescent. 

Length 12-0-15*5 mm., breadth 7-7-5 mm. 

Ceylon: 1 ( J, 1854; 1 1910 (G. W.Bary —tyj>e); 

Kandy, 1 cJ, ix. 1907 (E. E. Green). India : Himalaya, 
1 (coll. D. Sharp). Indo-China : Cambodia, 1 $ 
(Mouhol) ; Tonkin. Hagiang, 1 ?, v. 1914 (It. Vitalis). 

The Himalaya record seems perhaps dubious. 

Nearly allied to P. javanicus Fst. 1892, which has been 
found also in the Malay States (Cameron Highlands, 
4700-5200 ft., Pahang, and Bukit Kutu, Selangor). But 
javaniem differs in having no elevation on the head ; 
the dorsal area of the rostrum is strongly compressed 
basally in the male, rather Jess so in the female ; the fovese 
on the pronotum and. the punctures on the metasternum 
and basal ventrite are much shallower; and the larger 
tubercles on the elytra are elongate and not conical. 


Pagiophlaens erosus, sp. n. 

Black, rather shiny ; prothorax and rostrum with 
very sparse recumbent set* which are mainly fulvous 
dorsally and white laterally ; elytra with small irregular 
spots of short setiform white and fulvous scales, mostly 
on the sides and declivity ; underside with sparse setiform 
scales, which are denser on the mesosternal process and 
the base of the metepistema and round the mid-ooxse, 
also forming a row of spots on each side of the venter. 

Head very coarsely punctate anteriorly, with a very 
large frontal fovea, which has a smooth oblique carina on 
each side of it; eyes convex. Rostrum about as long as 
the pronotum, slightly narrowing from the base to the 
middle then widening to the apex, the dorsal outline 
straight from the base to the antennae (which are very 
close to the apex) and them abruptly and very steeply 
declivous; the dorsum with a coarsely punctate flat 
median ridge, the very rugose lateral areas sloping steeply 
on each side of it, the oblique carinae on the forehead 
continuing on to the basal half of the rostrum; the 
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declivous area with small variable punctures and a very 
large median fovea ; submentum of with a stout vertical 
tooth. Antennae, short, stout, black ; funicle with joint 1 
much longer than 2, 3-7 transverse, 7 much broader than 
the others, pubescent like the club and annexed to it; 
club large, broadly ovate, with the sutures straight. 
Prothorax about as long as broad, feebly rounded laterally 
(sometimes parallel-sided in the basal third), narrowing 
in front, with a shallow apical constriction, the apex 
strongly arcuate dorsally, the postocular lobes obsolete, 
the gular margin very shallowly sinuate : dorsum with a 
large irregular smooth cruciform tubercle beyond the 
middip. the longitudinal arms of the cross sometimes 
extending to form a median carina from baae to apex 
but usually abbreviated, the lateral arms short ; the very 
large fovea' on the disk arranged more or less like a 
rosette around the tubercle, the foveola? on the pleura 
much smaller than those on the disk. Scutellum sub- 
triangular, sloping steeply at its base, with a very shallow 
median impression, bare. Elytra fully one-third wider 
than the prothorax, broad, almost parallel-sided from the 
prominent shoulders to the middle, jointly and obtusely 
rounded behind, deeply constricted subapically, with large 
obtuse posterior calli ; the very large dorsal fovea? some¬ 
what irregular and more or less laterally confluent, so that 
the lower-intervals (2, 4, 6) are almost obliterated, except 
near the apex, interval 3 higher than the others, with a 
high ridge near the base followed by a broad interruption. 
Legs unevenly clothed with sparse white setiform scales 
forming a band below and beyond the clavate part of the 
femora ; tarsi with dense yellowish-white setiform scales. 
Underside, with variable large shallow punctures on the 
sternum and sparse fine ones on the venter, except on 
ventrite ft which is rugosely punctate. 

Length 11-16 mm., breadth 4-8-7-0 mm. 

Federated Malay States : Selangor, The Gap, 
2700ft., 1 & i. 1915 ; Selangor, Bukit Kutu. 1 ?, iv. 1915 ; 
Pahang, Fraser’s Hill, 4200 ft.. 1 <J, 1 $, vii. 1933 (N. C. E. 
Miller —type), 1 $>, vii. 1936 (H. M. Pendkbury ); Pahang, 
Cameron Highlands, Gunong Perdah, 5170 ft., 1 <J, 
v. 1939 (H. M. P.). 
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A very distinct species, characterised by the very coarse 
sculpture of the elytra and the very steep and abrupt 
declivity at the apex of the rostrum. 

Dyscerm anceps, sp. n. 

J9- Derm reddish brown, the head and prothorax a 
little darker, and the apices of the femora blackish : 
sparsely clothed with uniform small pale fawn scales above 
and below. 

Head with dense small punctures and a deep frontal 
fovea: eyes flat. Rostrum as long as the pronotum, 
comparatively slender, subcylindrical, only very slightly 
widened at the aj>ex, the dorsal outline regularly curved 
from base to apex, with dense longitudinally confluent 
punctures, leaving a well-defined smooth narrow median 
carina (extending to the antenna in and to the middle 
in 9 ) and two indistinct undulating carinae on each Nide ; 
the apical area with dense fine punctures in these 
being much smaller and sparser in 9- Antennw slender, 
red-brown ; the two basal joints of the funicle elongate 
and equal, the last three moniliform, 5 and fi as long as 
broad. 7 very little wider, slightly transverse, quite 
distinct from the club, glabrous ; club broadly fusiform, 
with the sutures somewhat oblique. Prothorax as long as 
broad ; parallel-sided in the basal third, narrowing in a 
gentle curve to the apex, which is very shallowly con¬ 
stricted, the dorsal apical margin truno&te or feebly 
arcuate, the postocular lobes moderate, the gular margin 
rather deeply sinuate ; dorsum almost flat longitudinally 
in the middle, with coarse subconfluent punctation, the 
narrow intervals being slightly higher in some parts, 
with a low narrow median carina (sometimes indistinct) 
on the anterior half; the scales a little larger than those 
on the elytra. ScuteMum subtriangular, bare, with fine 
shallow punctures. Elytra more than one-third wider 
than the prothorax, elongate, parallel for two-thirds the 
length, constricted subapically, with obtuse posterior 
calli, the apices shortly and separately acuminate ; the 
broad striae containing moderately large foveote. which 
are much smaller and shallower dose to the base and 
each containing a scale, these scales widest near the 
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base and gradually diminishing behind ; the intervals 
narrower than the foveol®, with an irregular row of small 
flattened granules, somewhat uneven owing to small 
depressions at irregular spaces, these depressions trans¬ 
versely wrinkled and almost devoid of scales or granules. 
Leya slender, red-brown with the apices of the femora 
blackish, with sparse even scaling; tarsi not densely 
squamose ; tibia* curving inwards apically. 

Length 11-17 mm., breadth 4-5 mm. 

Federated Malay States : Perak, Larut Hills, 
3700-4500 ft., 32 $, ii. 1932 (H. M. Pendkbnry - 
type); Perak, Gunong Hijau, 2000-5000 ft. (Doherty). 
Borneo : Mi. Kinabalu, Lumu Lumu, 5500 ft., 1 $, 
iv. 1929 (H. M. P.). 

Apparently allied to Heller’s D. c ervinm and aparautua 
(known to me from description only) from Sumatra. The 
former differs, however, in having the three median carines 
on the rostrum united at the base and joint 1 of the 
funicle longer than 2 ; and ajfHirautus is distinguished by 
having no median carina on the pronotum. 

Dyscerua nubifer, sp. n. 

Derm black, with sparse ovate yellow scales above 
and below, with some denser spots on the elytra, normally 
forming a pattern very similar to that in proximus 
Hartm. 

Head with very shallow confluent punctation and a 
small shallow frontal fovea, the forehead nearly as wide 
as the base of the rostrum ; eyes flat. Rostrum a little 
longer than the pronotum, moderately stout, sub- 
cylindrical to the antennae, then distinctly and rather 
abruptly widened at the apex, only very slightly curved, 
with* six shallow sulci containing confluent punctures and 
separated by low narrow carinae, the median carina 
bifurcated at the apex and the three median ones uniting 
at the base; the apical area coarsely punctate in both 
sexes, with an oblique sulcus on each side. Antennae 
rather stout, blackish; joint 1 of the funicle a little 
longer than 2, 3-6 moniliform and about as long as 
broad, 7 wider, transverse, pubescent, quite distinct 
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from the club, which is broadly fusiform, with the sutures 
somewhat oblique. Prothorax as long as broad, parallel¬ 
sided in the basal third, then narrowing gradually in a 
curve to the apex, which is not constricted, the dorsal 
apical margin feebly arcuate, the postoeular lobes distinct, 
the gular margin deeply sinuate ; dorsum almost, fiat 
longitudinally in the middle, very coarsely and confluently 
punctate, sometimes with a trace of an irregular median 
carina ; the scales small and ovate, usually narrower and 
sparser on the disk. Scutdlum subtriangular, bare, finely 
punctate. Elytra one-half wider than the prothorax, 
parallel to two-thirds, constricted subapieally, with obtuse 
posterior oalli, the apices shortly aud separately acu¬ 
minate ; the shallow striae indistinct, or almost obliterated 
on the basal two-thirds, owing to the septa between the 
punctures coalescing laterally and forming transverse 
wrinkles, while on the posterior declivity both striae and 
punctures become almost obsolete ; the intervals narrow 
and irregular, with flattened granules which often form 
part of the transverse wTinkies. Leys slender, uniform 
piceous brown, very sparsely setose ; tibiae incurved 
apically. 

Length 11*5—14*0 mm., breadth 4*5-5*5 mm. 

Borneo : Mt. Kinabalu, Kamborangah, 7000 ft... 2 $, 
iv-v, 1929. and Lumu Lumu. 5500 ft., 1 1 9. iv. 1929 

(//. M. Pendlebvry). 

Closely allied to J). cerrinvs Hllr., which, however, 
differs in having no scale pattern on the elytra, the 
humeral and posterior oalli being bare and shiny, and the 
rows of punctures are much deefier and more distinct. 

v 

Dyscerus rotundicollw, sp. n. 

(??• Derm dull black, opaque, set with separated small 
narrow yellowish scales, which form denser, mostly trans¬ 
verse patches on the elytra, as follows:—at one-fourth 
from the base a short band between stria 1 1 and 3 and 
another between 8 and 10 ; immediately behind these a 
similar band between striae 4 and 7 ; a little behind the 
middle a less distinct band on intervals 1 to 3; at the 
top of the declivity a macular band, becoming very 
indefinite laterally; just behind the posterior callus a 
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spot on int. 3 and another on 9. Some of these markings 
are sometimes reduced or absent. 

Head with the forehead about half as wide as the base 
of the rostrum, rugosely punctate and with a deep median 
fovea; eyes flat. Rostrum as long as the pronotum, 
moderately stout, subcylindrical to the antennae, then 
gradually dilated, regularly curved from base to apex, 
with a deep depression between base and forehead in 
much shallower in $ ; rj with coarse confluent punctation 
and five carina* from base to antenna, these* extending 
only to about middle in 5, the three median carinae 
uniting at the base. Antenruv red-brown ; funicle with 
the basal joints equal, 3-fi raoniliform and about as long 
as broad, 7 scarcely wider, slightly transverse and 
pubescent, quite distinct from the club, which is broadly 
fusiform with the sutures somewhat oblique. Prothorax 
of £ slightly broader than long, strongly rounded laterally, 
widest at the middle, with a shallow apical constriction 
which continues across the dorsum, the apical margin 
feebly arcuate dorsally, the postocular lobes distinct, the 
gular margin deeply sinuate ; dorsum longitudinally 
convex, highest beyond the middle, with coarse punctures 
that are more or less confluent obliquely, some of the 
intervals being more raised than the others, and with a 
low sinuous median earina on the apical half; prothorax 
of 9 much narrower, as long as broad, much less rounded 
laterally. Scutellum subtriangular. bare. Eli/tra one- 
third wider than the base of the prothorax, parallel for 
two-thirds the length, constricted subapically, with large 
obtuse posterior calli, the apices separately acuminate ; 
the very shallow stria* containing large subquadrate 
punctures, which rapidly diminish behind and almost 
disapj)ear on the declivity, each puncture containing a 
small scale, but larger than those on the intervals; 
intervals not wider than the punctures, somewhat uneven, 
with rather sparse granules of unequal size which also 
form small irregular groups, each granule with a Bhort 
recumbent scale-like seta. Legs slender, dark red-brown 
with the knees black, with rather sparse setiform scales ; 
femora rugosely punctate, except on the clav&te part, 
which is smooth and almost impunctate or finely wrinkled; 
all the tibiae curving strongly inwards at apex. 
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Length 10-13 mm., breadth 3'5-ivO mm. 

Federated Malay States : Perak, mountains, 1 9 
(Doherty) ; Perak, Larut Hills, 500-4500 ft., 2 cJ, ii. 1932, 
vi. 1938 (H. M. Pendlebury —type); Selangor-Pahang 
border, Semangko Pass, 2700 ft., 2 $, iii. 1912 ; Selangor, 
Kuala Lumpur, 1 S ; Selangor, Bukit Kutu, 1 <?, iv. 1915 ; 
Negri Sembilan, Gunong Angsi, 2000-2790 ft., 4 3 9. 

iv. 1918. 

This species is extremely similar to D. proximvs 
Hartm., with which it has certainly been confused hitherto, 
because the colour-pattern is almost, identical. But 
proximus differs in having the derm shiny instead of 
opaque; the legs are entirely black, with the tibia? only 
slightly incurved at the apex ; the prothorax of q is as 
long as broad, much less strongly rounded laterally, and 
widest, behind the middle ; and in the male tedeagus 
the truncate apical piece is only one-fourth the width 
of the main tube, whereas in rotundicollis it is much 
wider, being half the width of the tube. 

Dyscrrua dccxptnr, sp. n. 

cJ$. This is another species having the same elytral 
pattern as that of proximvs , but the prothorax has on 
each side a very faint curved lateral stripe. The descrip¬ 
tion of rotundicollis applies to it except in the following 
particulars:— 

Rostrum appreciably less curved and less convex trans¬ 
versely. Prothorax very slightly longer than broad in 
both sexes, much less strongly rounded laterally, less 
convex longitudinally, widest behind the middle, not 
constricted at the apex, much less coarsely punctate, 
with the intervals less uneven, and with a much longer 
median carina, extending from the apical margin to 
three-fourths; a constant, small round lateral spot of 
dense scales at about the middle, invisible from above. 
Elytra not opaque, somewhat shiny, normally with more 
numerous scales. Legs with the anterior pairs of tibia? 
only slightly curved inwards at the apex. JEdeagus of c$ 
abruptly narrowed near the apex and produced in the 
middle into a narrow, upwardly curved hook. 

Length 11-0-12-5 mm., breadth 3-8-4*5 mm. 
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Federated Malay States : Perak, mountaius, 1 
{Doherty —type); Selangor, Bukit Kutu, 3000-3400 ft., 
2^, iv. 1915, 2<J, ix. 1932 (H. M. Pendlebury) ; Pahang, 
Fraser’s Hill, 4200 ft., 1 <$, vii. 1931 ( H. M. P.) ; Pahang, 
Cameron’s Highlands, Tanah Rata, 4800 ft., 1 $, v. 1931 
(H. M. P.). 

An even closer ally of deceptor is the Javanese proximus 
Hartm., which is rather smaller (10-11 mm.), with an 
almost identical elytral pattern, but the spots appear 
much more distinct owing to the general scaling being 
much sparser and the individual scales smaller; the 
prothorax is slightly broader than long, with a much 
shorter median carina on the apical half only ; shallowly 
constricted at the apex, and with the apical area more 
strongly punctate ; the rostrum is more curved ; and the 
male eedeagus is very different, being gradually narrowed 
to the truncate apex. 

Dyscerus plenus, Bp. n. 

Derm black, rather shiny ; prothorax bare, except 
for an elongate, apieally fringed, yellowish scale in each 
puncture and a sigmoid lateral strij»e of similar but 
denser scales, which are sprinkled with yellowish powder, 
and below this stripe near the middle a small round spot 
of similar scales ; elytra with markings just like those of 
D. rotimdicollis, sp, n., but with the addition of a short 
yellowish stripe at the base of the suture and a patch in 
the basal angles beneath the shoulders, while there is 
only a single spot behind the subapical callus instead of 
two; the sparse general scaling of the latter species 
appears, however, to be absent, there being only a single 
irregular row on each interval of fringed scales like those 
on the pronotum but smaller, the other scales being. 
reduced to microscopic set®. 

Head with the forehead slightly less than half as wide 
as the base of the rostrum, the punctures close but not 
confludftt or rugose. Rostrum as in rotundiooliis, but much 
less strongly curved in the basal half, the dorsal outline 
being almost continuous with that of the forehead. 
Antenna dark piceous; joint 1 of the funicle a little 
longer than 2, otherwise as in rotundicoUis. Prothorax of 
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the same shape in the two sexes, as long as broad, 
moderately rounded laterally, widest slightly behind the 
middle, rather more strongly constricted at the apex 
than in the allied species, the postocular lobes almost 
obsolete, the gular margin more shallowly sinuate; 
dorsum moderately convex longitudinally (more so in 9)> 
highest beyond the middle, with coarse obliquely-confluent. 
punctures and an obtuse abbreviated median carina, 
which is broader and higher than in allied sjjecies, espe¬ 
cially in $. Scntellum transverse, shallowly impressed in 
front, bare. Elytra of the same shape as in rotundicoUis 
but with a short sharp prooess at the apex of each ; the 
dorsum moderately shiny, with much larger oblong 
punctures, which are broader than the intervals ; the 
scales in the punctures minute, smaller than those on 
the intervals. Legs black, with sparser pale set* ; tibia* 
moderately curved inwards at the apex. 

Length 11-5—12-5 mm., breadth 4-5 mm. 

Federated Malay States : Perak, Larut Hills, 4500 
ft., 1 (J, 1 ?, ii. 1932 (H. M. Pertdlebury). 

Easily distinguished from other members of the proximus 
group by the additional markings on the elytra, which 
have the apices much more sharply pointed, the greatly 
reduced postoeular lobes on the prothorax, joint 1 of the 
funicle longer than 2. and bv the uedeagus gradually 
narrowing to a point. 

1). plenus ratensis, subsp. n. 

In the Cameron Highlands I), plenvs occurs in a slightly 
modified form: the scales are slightly longer and 
narrower, the markings being less sharply defined; the 
processes at the apex of the elytra are somewhat longer ; 
and the apical portion of the male sedeagus is more 
produced and much more sharply pointed. 

Federated Malay States : Pahang, Cameron High¬ 
lands, 4500-4800 ft., 1 ?, vi. 1935 {H. M. Pendlebury ); 
Cameron Highlands, Tanah Rata, 4600 ft., 2 <3,M. 1940 
(N. C. E. Miller— type). • 

Apterylobius, gen. nov. 

The species for which this genus is proposed might be 
described as a flightless Dyscents, the wings being greatly 
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reduced and non-functional. They differ also from that 
genus in having the elytra jointly truncate at the base 
and without any trace of humeral calli; the anterior 
part of the prosternum is as long as a front coxa (shorter 
in Dyscerus ); the metastemum is not longer than a 
median coxa (longer in Dyscerus ); and the dorsal fringe 
of the corbel of the hind tibiae is much shorter than the 
first tarsal joint (as long as the first tarsal in Dyscerus). 

From Euthycus , which is wingless, Apterylobius differs 
in general facies owing to its quite, regular punctate 
striae on the elytra ; further it has a distinct scutellum ; 
the elytra are transversely truncate at the base (sinuate 
in Euthycus), not produced downwards at the apex, but 
each bearing a short sharp process; the slender, feebly 
clavate hind femora reach the apex of the elytra ; and in 
Euthycus the fringe of the corbel of the hind tibiae is as 
long as the first tarsal joint. t 

Genotype : Apterylobius cinctus, sp. n. 

The Bornean Euthycus basalis Heller also belongs to 
this genus. 


Apterylobius cinctus, sp. n. 

d?- Dull black, with sparse narrow fulvous scales, 
which are denser along the base and sides of the elytra ; 
elytra with a sharply defined common narrow band of 
white setiform scales (normally dusted with a whitish 
powder) extending to the lateral margin at about one-third 
from the base; underside with sparse setiform fulvous 
scales. 

Head with moderately close punctures varying much in 
size on the anterior part, the vertex with sparse minute 
punctures ; forehead about two-thirds as wide as the base 
of the rostrum, with a median fovea of variable depth ; 
convexity of the eyes continuous with that of the head. 
Rostrum as long as the pronotum, with rugose sub- 
confluent punctures without definite carinse on the basal 
two-thirds in <J (on the basal half in $), the apical area 
with very fine shallow punctures. Antennas with joint 1 
of the funicle longer than 2, the distal joints monilifprm, 
with 7 rather larger and pubescent, but distinct from the 
club, which -is elongate (as long as the last five joints of 
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the funiole) and widest beyond the middle. Prothorax 
as long as broad, parallel-sided, slightly narrowed for a 
very short distance at the base and shallowly constricted 
at the apex, the base truncate, the postocular lobes well 
developed, the gular margin sinuate ; dorsum gently 
convex longitudinally, highest at the middle, with rugose 
shallow confluent punctures, having the intervals more 
or less granulate, and a low abbreviated median carina 
on the anterior half. Scutellum transverse, bare, im- 
punctate. Elytra elongate, moderately rounded later¬ 
ally, widest well behind the middle, a little wider at 
the sharply truncate base than the prothorax, with the 
basal angles rectangular, without any posterior calli, the 
apices each produced into a short sharp process ; dorsum 
moderately convex longitudinally, highest at the middle, 
gradually declivous behind ; stria* broad and deep, the 
punctures in front of the white band very large and deep, 
but small and shallow behind it; intervals strongly 
convex, all of the same height, minutely subgranulate, 
narrower and somewhat uneven in front of the white 
band, smooth and regular behind it. Leg* very slender, 
with sparse short pale recumbent setae ; femora feebly 
elavate, strigose, with a small sharp tooth, hind pair 
reaching the apex of the elytra ; t ibiae feebly bisinuate on 
the inner edge. 

Length 9-11 mm., breadth 3-4 mm. 

Borneo : Mt. Kinabalu, Kamborangah, 7000 ft., 2 
2 $, iii.-iv. 1929 (H. M. Pendlebury). 

A single taken by the same collector on the same 
mountain, but much higher up, at Pakka, 10,000 ft., 
iii. 1929, differs from the typical form in having the sides 
of the prothorax slightly rounded laterally, while the 
white band on the elytra is replaced by a narrower in¬ 
distinct macular band formed of fulvous scales. This 
may prove to be an alpine race and may be designated 
var. subcinctue, nov. 

The only other species of this genus (Euthyma) bamlis 
Heller, is also an inhabitant of Mt. Kinabalu, the only two 
specimens for which precise data are available having been 
taken at Lumu Lumu, 5000 ft., iii. 1929, and at Keno- 
kok, 3300 ft., iv. 1929 (H. M. Pendlebury), respectively 
It differs from cinctna in the following characters 
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the setiform scales on the pronotum are whitish and the 
elytra have a large fulvous patch on each side of the base ; 
rostrum a little longer and narrower; scape red-brown 
and the two basal joints of the funicle equal; prothorax 
rounded laterally ; elytra rather deeply depressed trans¬ 
versely close to the base, the margin being strongly 
elevated, with rows of large foveolse which are much 
wider than the intervals ; femora more strongly clavate 
and the tibiae more deeply bisinuate. 

Evihycux pendlebvryi , sp. n. 

Dull black, with very sparse minute fulvous scales, 
which are much larger and denser only on the tops of the 
tubercles on the elytra ; underside with very sparse 
fulvous setae. 

Head rugoselv punctate, the forehead much narrower 
than the bade of the rostrum, with a broad transverse 
depression ; eyes moderately convex, being more convex 
than the temples, which bear fine irregular stria 1 behind 
the eyes. Rostrum shorter than the pronotum (3 : 4), 
stout, with large irregular rugose punctures, without any 
trace of carinse, the dorsal outline of the base raised above 
the forehead, the dilated declivous apical part with a 
shallow median sulcus. Antennas with joint 2 of the 
funicle longer than 1,3-7 transverse. Prothorax longer than 
broad (4 :3), subcylindrical, slightly rounded laterally in 
the middle, shallowly constricted at one-fourth from the 
apex, bisinuate at the base, the postocular lobes obsolete, 
the gular margin broadly and deeply sinuate; dorsum 
uneven, with very rugose confluent punctures, some of 
the intervals raised or subgranulatc, without any definite 
median carina. Elytra scaroely wider at the base than 
the prothorax, almost parallel-sided for a short distance 
from the base, then rounded laterally, widest behind the 
middle, jointly rounded at the apex, which is produced 
downwards in both sexes, the posterior declivity steep; 
dorsum rather strongly convex longitudinally, highest 
behind the middle, with rather irregular rows of foveolaa ; 
the dorsal ones having a rather shiny flat granule on each 
of the septa; the intervals not wider than the foveol®, 
2, 4, and 6 bearing rows of tubercles that are squamose at 
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the apex, 2 with six or seven, 4 with two or three, 6 with 
four, 5 with a single squamosa tubercle at its apex, and 
3 with an angulate elevation at the base. Legs with 
shallow aubconfluent punctation and short sparse set*; 
femora with a small tooth; tibiae not dilated on the 
inner edge. 

Length 9-5-lH) mm., breadth 3-5-4T) mm. 

Federated Malay States : Perak, Batang Padang, 
Jor Camp, 2000 ft., 2<J, 2$, ii.-iii. 1915, 2$, viii. 1922 
,(E. Seimund), 1$, vi. 1923 (F. N. C.), 1$, iii. 1924 ( H . M. 
Pendlebury) ; Selangor, dinting Bidai, 2000 ft., 4<J, l ? 
{C. B. Klosa ); Pahang, Fraser's Hill, 4200 ft., 1 q, 
1 $, vii. 1936 (H. M. P.) ; Pahang, Cameron Highlands, 
dinting Kial, 5000 ft., 1 ?, v. 1939 {H. M. P.). 

In Dr. K. M. Heller’s key to the genus (Deutsch. Ent. 
Zeits. 1922, p. 12) this species runs down to E. macilenius 
Pasc., from Java and Borneo, which it closely resembles. 
Pascoe's species, however, has the eyes quite flat, the 
forehead is not depressed, the rostrum and antenna; are 
much more slender, and the distal joints of the funicle 
are as long as or longer than broad. 

Euthycus gracilis, sp. n. 

Dull black, with sparse short pale fulvous setae 
above and below, without any patches of scaling. 

Head rugosely punctate, the forehead flat and somewhat 
narrower than the base of the rostrum ; eyes moderately 
convex, a few fine striae on the temples behind them. 
Rostrum shorter than the pronotum (7 : 9), with coarse 
irregular punctation, without any definite carinae, the 
dorsal outline of the base continuous with that of the 
forehead, the dilated declivous apical part without any 
median sulcus. Antenna?. with joint 2 of the funiole 
longer than 1, 3-6 transverse, 7 as long as broad. Pro¬ 
thorax longer than broad (5 : 4), suboylindrical, slightly 
.rounded laterally in the middle, constricted at one-fourth 
from the apex, bisinu|de at the base, without any trace 
of poBtocular lobes, the gular margin broadly but shallowly 
sinuate ; dorsum highest at the apex and sloping straight 
to the base, with very coarse rugose punotures, the 
intervals between them somewhat unequally raised, 
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without granules or a median carina. Elytra narrowly 
elongate, very slightly wider at the base than the pro- 
thorax, gently rounded laterally, very gradually widening 
from the base to a little behind the middle, jointly and 
broadly rounded at the apex which is produced down¬ 
wards, the posterior declivity not very steep (about 46°); 
dorsum only slightly convex longitudinally, highest at a 
little behind the middle, with fairly regular rows of 
separate foveolse, the septa between them not granulate 
and about as wide as the narrow irregular intervals, 
which bear no large tubercles but only rows of irregular 
remote granules ; the basal margin slightly raised but 
without any elevation on interval 3. Legs with shallow 
separated squamigerous punctures ; femora with a small 
sharp tooth ; tibia? strongly curved and without any inner 
dilatation. 

Length 7-5-8-0 mm., breadth 2-4-2‘5 mm. 

Bobnko : W. Sarawak, Mt. Matang, 3$, xii. 1913, 
ii. 1914 ( 0. E. Bryant). 

The nearest ally of this species is E. pendleburyi, sp. n., 
from which it differs in its much more slender form 
and the absence of tubercles on the elytra ; the forehead 
is wider, the gular sinuation shallower, the pronotum 
lacks the irregular depressions, and the declivity of the 
elytra is much less steep. 

Genus Pinaoopus Mshl. 

This wingless genus, remarkable for its broad, non- 
bilobate third joint of the tarsi, was described in 1932 
(Ann. & Mag. N. H. (10) ix. p. 348, fig. 3) for three Malayan 
species. Since then four more species have been received ; 
two from Malaya, one from Siam, and one from Assam ; 
the last is included here in order to give a complete 
conspectus of the available species of the genus. Aotually, 
vet another species is known from Borneo (Mt. Penrissen, 
Sarawak), but the two specimens are in too poor condition 
for description. 

Key to the Species of Pinaoopus. 

1 (6). Elytra with apioal prooeaaes. 

2 (6). Joint 2 of ftunole longer than 1; elytra 

and lags with long stout erect setae; 
rostrum of <J with rows of denticles. 

Ann. 6 Mag. N. Hist. Ser. 11. Pol. ix. 


n 
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5 <4). Apical processes of elytra comparatively 

long (1 m) and very sharp; front 
tibia of $ with a fringe of long hairs ; 
apical edge of elytra produced down* 

•**rda in v. oaudotut MabL 

4 (3). Apical processes of elytra less than half 
as long and very obtuse ; front tibia 
of cf without a fringe ; apical edge of 
elytra not produced downwards in § . productu*, »p. n, 
fi (2). Joint 2 of Amide not longer than 1 ; 

elytra and legs with smaller recumbent 
seise; rostrum of £ with narrow nan- 
denticulate oarin®. oawhdus, sp. n. 

6 ,(1). Elytra without any trace of apical pro- 


7 (40)* Joint 2 of Amide much longer than 1; 

£ with rostrum denticulate and front 
tibi® with a fringe of very long set*. 

8 (0). Elytra with narrow striae containing 

small punctures that are much 
narrower than the intervals and 
almost entirely concealed by dense 
scales, which are uniformly grey; $ 
with front tihiie not angulate internally 
and with erect seta in middle of 
pronotuin . dontirostris Mshl. 

9 (8). Elytra with rows of large punctures 

which are as wide as the intervals and 
not concealed by the comparatively 
sparse scales, which form a vague 
pattern of pale buff and brown ; <$ with 
front tibia angulate internally, seta on 
pronotuin all appressed . foveokrtus, sp. n, 

10 (7). Joint 2 of funide not longer than 1; 

$ with rostrum not denticulate and 
front tibia without a fringe of long 
seta. 

11 (12). Front femora with a long sharp tooth; 

rostrum with due oarma ; set® on 

upper surface narrow; elytra with 

uniform grey scaling ; <$ with a broad 

median depression on ventrites 1 and 2 

and a small tubercle on each side of it k 

on ventrite 1 . doUmm Mshl. 

12 (11). Front femora with a small obtuse tooth ; 

rostrum irregularly punctate, without 
oaiinie; seta scale-like, very broad* 
almost circular; elytra with light 
brown and blackish markings; £ with 
the median ventral depression confined 
to ventrite 1 and without any tubercles, mitk menm t , sp, u. 


Pimcojnu products, sp. n. 

<J$. Derm dull black, densely clothed above with 
uniform round grey scales, often covered with an earthy 
incrustation, and with sparse narrow aoales On the 
underside. 
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Rostrum of $ slender, as long as the pronotum, sub- 
cylindrical, only slightly widening at the apex, with a fine 
low median carina that becomes obsolete on the basal 
third and two lateral carina; which unite at one-third 
from the apex, the inner one bearing low denticulations 
with a single much larger tooth close to the apex, the 
spaces between the carin® with large reticulate punctures ; 
rostrum of $ somewhat longer, with the carin® flattened 
and without denticulations. Antennas with joint 2 of the 
funiole longer than 1. Prothorax a little longer than 
broad, moderately rounded laterally, widest at or slightly 
behind the middle, feebly constricted at base and near 
apex, with a transverse sulcus close to the base, the whole 
prothorax sloping downwards from apex to base when in a 
normal position of rest; dorsum slightly convex longi¬ 
tudinally, with close small subreticulate punctures, each 
filled with a scale, without any median carina, and with 
short sparse recumbent set®. Elytra elongate-ovate, 
shallowly sinuate jointly at the base, each with a short 
obtuse prooess just above the actual apex, which is not 
produced downwards in $, these processes subcontiguous, 
the basal margin somewhat raised, with a shallow trans¬ 
verse impression adjoining it; the shallow strise con¬ 
taining rather deep separated punctures, which are, how¬ 
ever, more or less concealed by scaling and an earthy 
incrustation ; the intervals with a row of flattened 
granules, each bearing a stout erect seta (often abraded). 
Legs with sparse elongate scales and long flattened sub- 
erect set® ; femora with a short sharp tooth, tibi® with a 
distinct mucro in both sexes, the front pair without 
any fringe of long set® in $ but distinctly angulate 
internally. 

Length 9-5-12’0 mm., breadth 3-2-4-3 mm. 

Fbdbuatkd Malay States : Bukit Kutu, 3000-3460 ft., 
2 cJ, 3 iv. 1915 (type), 2 <J, ix. 1932 (H. M. Pendde/mry ); 
Selangor-Pahang, The Gap, 2700 ft., 1 $, i. 1915 ; Pahang, 
Fraser's Hill, 4200 ft., vii. 1931 (H. M. P.). 


Pinacopus oaudulus, sp. n. 

cJ$. Derm dull black, with uniform suboontifwnui rooad 
grey scales above, and sparse narrow scales beneath. 
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Rostrum of 3 slender, as long as the pronotum, sub- 
cylindrioal, somewhat widened ttt the apex, with five fine 
complete Cannes, the outer ones uniting behind the 
antennae, without any denticulations, the interspaces with 
a row of shallow confluent punctures ; rostrum of 9 a little 
longer and more slender, with the oarinee flattened. 
Antennae with joints 1 and 2 of the funicle equal. Pro¬ 
thorax sloping downwards from apex to base, slightly 
longer than broad, moderately rounded laterally, widest 
at about the middle, slightly constricted at base but not 
at apex ; dorsum gently convex longitudinally, with 
dense small subreticulate punctures, each filled with a 
round scale, leaving the intervals bare, without any 
median carina, with sparse flat recumbent setsc. Elytra 
elongate-ovate, shallowly sinuate jointly at the base, 
which is somewhat raised, with a shallow transverse 
impression just behind it, the apices separately produced 
•into a short pointed process involving the actual apical 
margin, which is not produced downwards in $; the 
shallow strise and punctures entirely ooncealed dorsally 
by the dense scaling, the intervals with a row of small 
distant granules, each bearing a short subreoumbent flat 
pale seta. Leys with sparse recumbent setae; femora 
with a short sharp tooth, tibiae with a distinct muoro in 
both Bexes, front pair without any fringe of long seta* 
in 3 and not angulate internally. 

Length 8 0-8*5 mm., breadth 2-7-3-0 mm. 

Federated Malay States : Pahang, Cameron High¬ 
lands, Tanora Rata, 5000 ft., 1 $, vi. 1923 (H. M. Pendle- 
bury) ; Berinchang, 5000-6000 ft., 1 3, 12, v. 1939 
(H. M. P.~ type). 

Pinacopus foveolatus, sp. n. 

3- Derm dull pioeous; prothorax with almost uniform, 
more or less isolated, large round pale brown scales, which 
are much larger than those on the elytra; the latter 
with mostly cream-coloured scales on the basal half, a 
very indefinite common oblong brown patch in the midrilA 
extending laterally to stria- 4, an ill-defined dentate pale 
band aoross the top of the deolivity, the latter being 
brown except for a few pale scales at the apex; the 
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brown scales mostly isolated, the pale ones closer together; 
underside with very sparse pale scales. 

Rostrum as long as the prothorax, subcylindrical, 
slightly widened at the apex, without any median oarina, 
the two lateral ones uniting as usual near the antennae, 
the inner ones rather sharply denticulate and ending in a 
larger tooth close to the apex, the interspaces with 
shallow subconfluent punctures. Antenrw with joint 2 
of the funicle distinctly longer than 1. Prothorax slightly 
longer than broad, rather strongly roimded laterally, 
widest behind the middle, constricted at the base and 
shallowly so at the apex, with a transverse sulcus 
adjoining the base ; dorsum strongly convex longitudin¬ 
ally, highest at the middle, with large separated punctures 
filled by a round scale leaving the intervals bare, except 
for a few lanceolate recumbent scale-like set®, without 
any median carina. Elytra oblong-ovate, almost parallel¬ 
sided from base to middle, shallowly sinuate jointly at 
the base, broadly rounded behind, without any apical 
processes; dorsal outline moderately convex, highest 
behind the middle, and more steeply declivous apicalty 
than in the other species, the basal margin elevated, 
with a shallow transverse impression adjoining it; hardly 
striate, with rows of very large round punctures, each 
containing a scale as large as those on the intervals : 
the latter not wider than the punctures, rather uneven, 
with a row of small granules bearing a short oblong 
subrecumbent seta. Legs with fairly dense round pale 
soales and oblong recumbent set® ; femora with a short 
sharp tooth ; front tibi® of with a fringe of long curved 
set® and a strong mucro, the inner edge sharply ungulate, 
hind tibi® without any mucro. 

Length 9*5 mm., breadth 3-5 mm. 

Peninsula# Siam : Nakon Bri Tamarat, Khao Ram, 
1200-3000 ft., 1 <J, iii. 1922 ( H . M, Pendlebury). 


Pinacopus mishmerms, sp. n. 

cJ$* Derm dull blaok; prothorax with dark brown 
scaling and on each side a variable ill-defined broad 
stripe of light brown scales ; elytra with dense blackish 
scales, a very irregular broad band of light brown soaks 
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on the basal third, including a small blade patch at the 
base of intervals 3 and 4, an ill-defined light brown band 
across the top of the declivity, and some pale scales at 
the apex; underside with rather numerous broad light 
brown scales. 

Rostrum as long as the pronotum in both sexes, sub- 
oylindrical, somewhat widened at the apex, the extreme 
apical margin honey-brown, with dense subreticulate 
punotation, which is rather ooarser and more rugose in 
without any oarinee or denticles. Antennae honey-brown, 
with joints 1 and 2 of the funicle equal. Prothomx a 
little longer than broad, moderately rounded laterally, 
widest beyond the middle, constricted at the apex but 
not at the base ; dorsum strongly convex longitudinally, 
highest behind the middle, with large retioulate punctures,-' 
each containing a scale, and very large scale-like dark 
and pale setae, the pale scales in the lateral stripes larger 
than the dark ones elsewhere ; no median carina. Elytra 
elongate-ovate, shallowly sinuate jointly at the base, f 
obtusely acuminate behind, without any apical processes ; • 
dorsal outline moderately convex, highest at the middle, 
not steeply declivous behind, the base not transversely 
impressed and the margin not raised; hardly striate 
dorsally, with rows of large deep separated round punc¬ 
tures, which are partly concealed by the dense sealing; 
intervals not wider than the punctures, rather uneven, 
with a row of small shiny granules, each bearing a very 
broad, almost circular, erect, scale-like seta, oonootarotts 
with the area on which it stands. Legs with dense black 
and grey scaling, femora black on the basal two-thirds 
and grey apically, tibia? black on basal third or half; 
femora with a small obtuse tooth; front tibias of 
without any fringe or angulation, and with only a small 
mu cto, there being no mucro on the posterior pairs. 

Length 60-6-5 mm., breadth 2-5 mm. 

India : Assam, Mishmi Hills, Delad Valley, Taphlogam, 
7000 ft., 1 xi. 1936; Talon, 7000-10,000 ft., I Q, 
xi. 1936 (Miss M. Steele). 
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XXXI .—The Abnormal Last Molar in the. Sambar qf the 
Bonin Islands. By R. I. Pocock, F.R.S., Department 
of Zoology, British Museum (Natural History). 

This Sambar, introduced according to Aoki into the 
Bonin Islands, was described as Cervus ( Rusa) unicolor 
boninensis by Lydekker (Ann. & Mag. Nat. Hist. (7) xv. 


a 




A. External surface of last upper molar of the right aide of the Luzon 

Sambar {Rusa umcohr tnarianna). 

a. The aubmedian ridge of the size and shape normal for the genus. 

B. External surface of the last two upper molars of the right size of the 

<J of the Bon if i Island Sambar (Rusa bonirwuri*), with the hinder 
part of the sooket of the last cut away to show the root of the tooth. 

a. The abnormally-shaped, canine-like aubmedian ridge 
on the last or third molar. 

C. Posterior surface of the same molar extracted from the jaw, showing 

the separation of the external ridge or accessory column (a) from 
the main pari of the crown. 

AU figures natural size, 
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p. 392,190fi). The type is an adult $, represented by the 
skin and skull, and oolleoted by P. A. Holst. Lydekker 
published a few particulars about the skull, but did not 
refer to the abnormality in its dentition, namely the 
complete loss of the last upper molar. The skull is fully 
adult and has the three premolars of the second set in 
place and a little worn, the first on both sides being 
twisted out of the usual position ; also, the first two 
molars are in place and worn, but of the third, which 
should be in use before the premolars of the first set are 
shed, there is no trace even in the normal-sized area of the 
maxilla behind the molars, in this case the second. 

Lydekker also referred to a second skull in the Tring 
Museum. This was transferred by Lord Rothschild to 
the British Museum in 1907, and bears the Register 
No. 7.8.6.I.; but Lydekker did not apparently examine 
it for entry and description in his Catalogue, published in 
1915, thus missing the chance of noting the peculiar 
structural abnormality in its last upper molar. 

The skull is that of a young <? with the three premolarp 
of the first set much worn and on the point of being shed ; 
the first two molars are somewhat worn, whereas the 
third is unworn, although nearly fully erupted. Its 
structural abnormality consists in the presence near the 
middle of the outer surface of a high, suboylindrioal 
accessory column, with a pointed free end and rising 
from the roots of the tooth concealed in the jaw. This 
column, present on both sideB, is not fused to the crown 
* of the tooth, being separated therefrom by a narrow 
space. Its general shape recalls the canine tooth of 
some Carnivore, and it replaces and represents the normal 
submedian ridge found on the outer surface of the last 
molar in skulls of other Cervidee. 
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XXXII .—On Two Species of Hepatic# of the Yorkshire 
Jurassic Flora. By Tom M. Harris, University of 
Reading. 

Thalloid plant remains are rare in the plant-bearing 
series of the Yorkshire Oolites, but a few specimens hare 
been briefly described under the names Fucoides or 
Marehantties. The present specimens were collected by 
Messrs. W. N. Edwards and F. M. Wonnaoott in the 
Middle Estuarine (Bajocian) plant bed of Cayton Bay and 
form part of the collection of the Geological Department 
of the British Museum. Ojne of the species was previously 
known, the other is new, and both on microscopic invests 

S ktion provided clear evidence of affinity with the 
epatiose. ' ► 

Genus Hepaticitbs Walton. 

1025. HtpatioUet Walton, p. 565. 

Nomenclature .—It is proposed to follow the procedure 
put forward for thalloid fossils by Walton (1925,1928):— 
1. The form-genus ThdUites Walton is to be used for 
thalloid fossils showing no character proving that they 
belong to the Hepatic* rather than to the Alg®. 

2. The form-genus Hepaticites Walton is used for 
thalloid fossils showing some definite character of the 
Hepatic*. In practice this is usually the rhisoids. 

Jww. 4 Mag. N. Hist. Ser 11. Vol. ix. 28 
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3. The genus Marchcmiite8 Brongniart (1849, pp. 12, 
115) is restricted to hepatics agreeing with M.sezawnenai*, 
the type-species, in which marchantiaoeous air chambers, 
•feeritral scales and reproductive organs have been 
demonstrated. 

The genus Palseohepatica Raciborski (1894) and most 
of the species described under the name Marchantites 
should be referred to Tkallites , though it is anticipated 
that reinvestigation would show that some of them would 
be correctly placed in Hepaticites Walton. The number 
of species of Hepaticites is as yet so small that no con¬ 
venience would be served by subdividing it; it is, indeed, 
doubtful whether our knowledge is sufficient to warrant 
this course. 

HepaOcites arcuatus (L. & H.), n. comb. (Fig. 1.) 

1837. Fucoidss arcuatus Lindley and Hutton, pi. 186. 

1864. Fucoides arcuatUs L. and H., Leckenby, p. 76. 

1864. Fucoides erectus Leckenby, p. 81, pi. xi. figs. 2 a, b (3 a and 3 b 
in text). 

1875. Fucoides erectus Leek., Phillips, p. 196 ; lign. 3. 

1898. Marchantites erectus (Leek.) Seward, p. 233, fig. 49. 

1900. Marchantites erectus (Leek.) Seward, p. 49, text-fig. 2 ; pi. xix. 
fig. 2. 

1925. Thallites erectus (Leek.) Walton, p. 564. 

Probably not Fucoides arcuatus of Phillips, 1875, p. 105, 
lign. 1. A few further citations of references to this 
species in the older literature will be found in Seward, 
1900, p. 49. 

Emended Diagnosis. —Plant thalloid. Thallus flat 
exoept at extreme margin, which may be curved down¬ 
wards, margins almost entire. Branching by equal 
dichotomy, branches equal, usually divergent. Width of 
thallus typically 3-4 mm.; distance between successive 
dichotomies typically 5 mm. Lamina composed of about 
three layers of cells, of whioh a set about 80 p wide 
<1 lower epidermis) and a set about 40 p wide (? upper 
epidermis) are fairly conspicuous; but another set of more 
delicate cells of intermediate size (? internal) is incon¬ 
spicuous. Cells elongated over the midrib, becoming 
more isodiametric near the margin. Midrib oomposed of 
several layers of elongated, rather jbhick-walled 9 ells; 
margins of midrib rather sharply marked. Small uni¬ 
cellular rhizoids borne in small numbers on the midjpib. 
Ventral scales absent, reproductive organs unknown. 
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Fig, l. 



HtpaUcitas arouatus. 

A» largest available thallus. The fragments were probably continuous, 
but isolated by the lose of some of the rook surface. The delicate 
substance has been oxidised away and lost near the apiece. 
V. 25848, x 1. B, slender fragment, V.24083, x 1. The transfers 
shown in D, E, G, H were made from a fragment of this block. 
0, slender fragment with waved margin, V.28832, x l, D, lamina 
in transfer, xlOO. E, semi-diagrammatic drawing of well-preserved 
lamina in transfer, showing three sets of cells, x 200. F, widest 
ihallus fragment, V.24683, x 1 . G, lamina in transfer, calls 
elongated, x 100. H, margin of midrib, showing rhisoids, transfer 
preparation, XlOO. 


28 * 
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H. orcwtus is represented by a number of fragments 
on a single bedding plane and by a few larger specimens 
which occur singly. The preservation is by no means 
perfect, the substance having adhered partly to one/and 
partly to the other face of the split specimen ; but in 
favourable regions the cellular structure can be seen by 
reflected light after moistening the surface with paraffin, 
and more dearly in transfers. In many cases almost the 
entire organic substance has disappeared after preservation. 

Air chambers are undoubtedly absent in this species, 
and no ventral or other scales were seen. Rhizoids are 
rare, but those that occur are typical in being unicellular 
and unbranohed. They show no tuberculate thickenings. 
These rhizoids and the dorsiventral structure of the 
lamina show that this plant is a hepatic and not a Fucus- 
like alga. 

Comparison. — Although none of the previous accounts 
mentions the microscopic structure of H. arcuatvs. there 
is no reason to doubt the identity of the series of specimens 
cited above, which seem to agree in general aspect and in 
their locality. It is probable that Phillips’ Fucoides 
arcuatus is a distinct species with a broader thallus. A 
fragment of such a thallus does indeed occur ip the present 
collection ; its microscopic structure is distinct from that 
of H. arcuatus as described here, but description is for the 
present withheld. Fucoides diffusus Phillips (1875, p. 106), 
if oorrectly interpreted, differs in having a lobed margin. 
H. voonnacotti is compared below. 

Among species from other regions, the most similar 
are:— 

H. lands Harris (1931, p. 5) ; in which rhizoids are more 
numerous and the cellular structure of the lamin a is 
slightly different. . * 

H. amauros Harris (1937, p. 0), which has a thi cker 
lamina. 

H. solenotus Harris (1938, p. 05), which has a channelled 
midrib and more rhizoids. 

The most similar species of Thatlites (of similar aspect 
but unknown structure) are :— 

Thallites yabei (Kryshtofovioh), n. comb, (form erly 
named Marckantites yabei : see Kryshtofovioh, 1939, 
p. 144; 1983, p. 127 ; Oishi, 1940, p. 188), a slightly 
larger plant. * 
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Thallites uralensie Kryshtofovich and Prinada, 1933, 
p. 7, a similar Liasso-Rhetic plant. 

Thallites zeilleri (Seward), n. comb, (formerly known as 
Marchantiles zeilleri Seward, 1894, p. 18), a Wealden 
plant of similar aspect. 

Thallites rostafinsleii (Raoiborski), n. comb, (formerly 
known as Palseohepatica rostafinsleii Raoiborski, 1894, 
p. 10). This is a larger plant; Raoiborski’s figure of the 
surface shows a cellular texture which has been supposed 
to represent marchantiaceous air chambers, but which 
may more probably belong to true cells like those visible 
in H. arcuatus. 

Hepaticites wonnacotti, sp. n. (Fig. 2.) 

Diagnosis .—Plant thaUoid; thallus about 12 mm. 
broad ; dichotomizing at intervals of 1*6-2 cm. Thallus 
fiat, apart from numerous low bulging areas about 1 mm. 
wide in the lamina. Lamina composed of several layers 
of cells which are polygonal and thin-walled over most of 
the lamina but elongated and thicker walled along the 
midrib. Midrib present but ill-defined, rib-like strands 
arising from the midrib and traversing the lamina. Long 
unicellular rhizoids 40 p wide produced in considerable 
numbers along the midrib. 

Description. — H. wonnacotti is represented by a number 
of fragments (or perhaps parts of a single specimen) on a 
single bedding plane of one hand-specimen. Most of the 
material is shown in fig. 2, A. It proved an unsatisfactory 
species to investigate, and it has features suggestive of 
morphological interest but of by no means dear interpre¬ 
tation. This uncertainty is largely due to poor preserva¬ 
tion. The specimens seem to have been excellent when 
preserved, but their organic substance has largely 
disappeared. This has happened completely in parte 
whioh were originally delicate, and thus the margins axe 
seldom seen, but where visible are entire, and no apices 

all are seen. Transfers were obtained from the midribs 
and lamina which showed cellular structure, but these 
Regain were very imperfect. Even the midrib is translnoent. 
•v.V Although, the surface-bulges are very low and obscure, 
•there is no doubt that drey are present in the lamina and 
not produced by the matrix: associated fossils, including 
H. arcuatus, show none. The bulges occur in rows parallel 
with the ribs of the lamina ; they are not seen when the 
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Fig. 2 . 




Hepaticites vxmnacotti, all from V.26833. 

A ’ £ra ^ t f IltS - , lt j? P° 8aib,e that the two large piece* join, 

lit a» rook is mwcing there. The margins appear jagged because 
*»* P»«»rv*tion of their delicate substance, XX. B, 
thallus drawn under xylol, showing the ribs of 
wiiv, wnr 1 ?.’! \ 4 - C ’ ol , der portion of the thallus after costing 
th ® ““rtsoe-bulges. x2. D, fragments of 

rfa t^forfTmT ’ awfty the 3wb durto * the r**P“**>* 
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surface of the fossil is moistened, nor in the very imperfect 
transfer preparations, but are conspicuous after oovering 
the surface with NH 4 C1. 

These surface-bulges may be mere corrugations of the 
thallus or they may be air chambers like those of Cono- 
cephalum or MarchanHa ; such air chambers might 
conceivably impress their form on the matrix before the 
thallus softened and was compressed to an evenly thick 
film. No supporting evidence was, however, obtained^ 
neither the cellular outline of air chambers nor air pores 
being recognized. This may be due to poor preservation; 
but in view of the rather large size of the possible air 
chambers a fairly large pore would have been expected^ 
one big enough to be seen even in the present material. 
This is a matter which could probably be settled with 
better material. 

The ribs of the lamina which arise alongside the midrib 
and bend outwards are readily seen in transfers and 
specimens moistened with oil as dark lines, but they do 
not form surface ridges. They are more conspicuous and 
also more numerous in the younger parts. They are 
composed of elongated cells 10 p broad, with rather thick 
walls. ' 

Similar ribs are common in the Marchantiales, particu¬ 
larly in forms with strongly developed and persistent 
ventral scales which are attached along the ribs; and 
often, too. the ribs are supplemented by tuhereulate 
rhizoids. 

The present material was carefully examined both for 
ventral scales and for tuberculate or other specialized 
rhizoids. No ventral scales were seen, and it can be 
stated that if they occur at all they are not very persistent 
No evidence of tuberoulate rhizoids was seen along the 
ribs or other parts of the thallus, and it is certain that 
such rhizoids do not compose the ribs of the lamina* 
though the possibility is not finally excluded that some 
might supplement the ribs. The undoubted rhizoids 
which project from the midrib, and which were in some 
oases successfully dissected away and mounted separately* 
have evenly thickened walls. 

Comparison. — H. womacotH is a larger plant than the 1 
other hepatic-like fossils of the Mesozoic, and is dis- 
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tinguished from them all by its surface-bulges and by 
tile ribs of the lamina. 

Classification. —Both H. arcuatus and H. wonnaeotti are 
certainly members of .the Hepatic®, as is shown by the 
existence in each of typical rhizoids in the region of the 
inidrib. Among recent genera, H. arcuatus resembles 
Ptllia in form and Aneura in the poor development of 
rhizoids. As far as our present knowledge admits of 
classification of such material, it should therefore be 
placed in the Jungermanniales anacrogyne®. 

It is noteworthy that nearly all the described speoies 
of Hepaticites resemble members of the Jungermanniales 
anacrogyne® : thus all four Palaeozoic speoies described 
by Walton seem to belong here, and so do the five species 
previously described from various stages in the Mesozoic 
by Harris. The majority of these are purely thalloid, but 
some show lobed margins and some highly developed 
leaves. 

The classification of H. wonnaeotti is more doubtful 
because the essential facts are uncertain. If the surface- 
bulges represent air chambers, then it must be placed in 
the Marohantiales, of which group it would be perhaps 
the only Mesozoic representative (the position of Thallitee 
rostafinskii being still more doubtful). Two other features 
suggesting marchantialean affinity are its dimensions 
{normal for the Marohantiales, very unusual for the 
Jungermanniales) and the ribs of the lamina. Similar 
ribs are of frequent occurrence in the Marohantiales, where 
they give origin to ventral scales and may carry tuber- 
oulate rhizoid strands; no jungermannialean liverwort 
seems to show such ribs, though the plates borne (on the 
upper side), in PetaUophyllum might be compared. If, 
then, it is to be placed in the Jungermanniales it would 
constitute a quite exceptional member. 

Occurrence. —Two points about the occurrence in 
Yorkshire of Hepaticites spp. seem worthy of note : 1 

(1) Some large specimens appear to have been undam¬ 
aged at the time of preservation. (Their poor appearance 
is due to their very delicate substance suffering subsequent 
changes). This suggests that the plants grew near where 
preserved, and were not carried far by water. 

(2) Although they are an uncommon element of the 
flora, they dominate certain bedding planes where both 
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species are associated. This suggests that they were 
•common enough where they grew, but were seldom carried 
to the places of deposition and sedimentation. 

It is possible to picture them as growing as ground 
eover among vegetation well clear of the water. However 
abundant they were they would normally rot where they 
grew, and their only chance of being preserved would be 
when they were rapidly buried by flood deposits. 

, I wish to thank the Keeper of the Department of 
Geology, Mr. W. N. Edwards, for help with the manu- 
Boript of this paper. 
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XXXIII .—A Preliminary Revision of the deooratu n-Oroup 
of the Oenits Catantops Schaum, 1853 ( Orthoptera , Aorid- 
idte). By B. P. Uvabov, D.Sc., British Museum 
(Natural History). 

The specific classification of Catantops presents great 
difficulties owing to a very large number of known 
species, many of which are imperfectly described. My 
extensive studies in this genus suggest that several well- 
defined generic units are comprised, but more work is 
necessary for a complete revision. It is already possible, 
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however, to give the results of critical studies of certain 
assemblages of species, which may be, for the time being, 
regarded as groups within the genus. 

The decoratus -group is one of the most easily recognized, 
as all its species are characterized by moderate size 
but robust habitus, brightly coloured hind wingB, and 
very smooth and shiny sides of pronotum and pleura, 
decorated with a broad oblique dark fascia, whioh ia 
flanked by two narrow light ones. % 








deoaratua-(?ra«/< of the Oemis Catantops. 

Key to Species and Subspecies of the deoorattta-G’rottp. 

1 (2). Extemomedian area of the hind femur 

with two large dark spots, one in the 
middle extending from the median 
line down to the lower margin, and 
another in the apical part . 1. aignatu*. 

2 (1). Extemomedian area variously 

marked, but not with two large 
spots. 

3 (4). Extemomedian area uniformly dark 

reddish-brown, with a sharply de¬ 
fined narrow ivory-white stripe 
along the lower edge. Wings orange. 2. noumanm. 

4 (3). Extemomedian area not as in the 

preceding species. 

5(18). Wings more or less yellow (or orange). 

6 (7). Hina tibia and inner face of femur 

very bright sanguineous-red; the 
latter blackened in more than upper 
apical half; its upper inner surface 
with a single black spot; lower 
inner sulcus bright red, sharply 
separated by yellowish carina from 
the shiny-black lowor outer sulcus; 
extemomedian area with a rather 
large submodi an black spot not 
reaching the lowor margin. Front 
and middle femora and tibiie heavily 
marked with black on the posterior 
surfaces. General pattern and color¬ 
ation as in other member* of the 
group, but all colours very bright 
and very sharply contrasting. Total 
length, d 22, 9 29 ; proriotum, <j? 5. 

9 6 ; elytra, 21, 9 24 ; hind 'emur, 
d 13-5, 9 10-fi mm. S. Sudan: 

Loka, l.iv. 1932* 2 S<$ (including 
the type), 1 9; Mongalla, Kofira, 

2. iv. 1932. 0 dd. 8 29 ; Uganda : 

Amar, Guiu, 29. xi. 1931, 1 d (# • B. 

Johnston); N. Belgian Congo ; Aru, 

iii. 1938, 1 9 (H. Btedo) . 3. johnrttmi, sp. a. 

7 (0), Hind tibia and inner face of femur , 

testaoeotw-yellow, or very pale san¬ 
guineous-reddish. 

8 (13). Inner face of hind femur with three 

separate black spots. 

9 (12). Inner face of hind femr and hind 

tibia testaceous-yellow. 

10(H)- Elytra and wings fully developed, 

exceeding hind knees in both sexes . 4a. doooratom d so ew na a . 
11 (10). Elytra and wings abbreviated, not 


reaching the hind knees. 4 b. rfseoroJu# 

12 (9). Inner face of hind femur and hind [tomipMrut. 

tibia pale sanguineous. Elytra and 

wings fully developed. 4c. deconUua sow* 

s fouMjm. subsp.t* 
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13 (3). At kasfc the median and the pre* 

apical hlack spots on the inner face 
of hind femur are connected by a 
black stripe. 

14 (17). Inner face of hind femur with the 

basal spot very small, or absent; 
median spot not extending to the 
upper inner sulcus, and connected 
with the preapioal spot by a black 
‘ stripe (sometimes partly inter- 
rupted). Tibia and femur inside 
testaceous-yellowish, or pale dirty* 
sanguineous. Extcmomodian area 
of the femur with a diffused dark 
streak in the upper part of the apical 
half (sometimes absent). 

15 (13). Wings dark yellow. Elytra extending 

slightly beyond hind knees . 

13 <15). Wings orange. Elytra extending well 

beyond hind knees . 

17(14). Inner face of hind femur mostly black, 
all three spots being largo and fused ; 
median spot extending to the upper 
inner sulcus. Tibia and femur inside 
testaceous-yellow. Extemomedian 
area with a median black dot (some¬ 
times small or absent). Wings dark 

yellow . 

18 (5). Wings light rose. Legs as in the 
preceding subspecies . 


5. fomoratus. 

5 o. femoratus 

[ aurantius, subsp. n. 


4 d. decorate* 

[sulphurtus. 
4e. deoorata# 

[rosooeua, subap.n. 


Annotated List of Sjmies and Subspecies of the 
decorat U8 Group . 

1. C. stgnatus Karsch, 1891. Togo, N.E. Congo. 

1891. OtUatUops signatus Karaoh, Beilin Ent, Ztaohr. xxxvi. p. 190. 

1928. Gaiantop* bokoerm* Sjtistedt, Ark. Zool. xv. no. 22, p. 17. 

1929. OatarUops signal n* SJjttstedt, t. c. xx. A, BO. 16, p. 80. 

The Above synonymy was established by Sjbstedt 
himself in 19^9. The species is known to me from 
Bambeaa, Uffi district, Belgian Congo. 

2. C. nbumanni Ramme, 1929. Tanga-Mombasa low¬ 

lands. 

1299. Gatantops neutnanni Kamrae, Mitt. *ool. Mus. Berlin, Bd. xv. 
p. 435, fig. 89. 

A very remarkably coloured species, described from a 
single female collected at Tanga, and known to me from 
1 <$ and 2 $? taken at Rabai, near Mombasa. 
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3. C. johnstoni, sp. n. Southern Sudan, N. Uganda: 

A very strikingly coloured species described above in 
the key, which I am very pleased to name after its dis- 
ooverer, Mr. H. B. Johnston, well known for his thorough 
investigations of the ecology of locusts and of Acrididiie 
generally in Eastern Africa. 

4 a. C. decoratus decoratus Qerstaeoker, 1869. Uganda 
to Southern Rhodesia. 

1868. Catantop* daeoratut Qerstaeoker, Arch. Naturgeech. xxxv. 

p., 219. 

1873. Cataniop* dtoomtu* Qerstaeoker in von der Decken, Raise 
Oft ftfr ,, las. p. 44, pi. 7, fig. 4. 

1900. Oqtantop* solitarius K*rsch, Ent. Naohr. xxvi. p. 280 (tyn. 

not?,). 1 

1900* (Jatantops deooratus Karsoh, J. c. p. 280. 

1901. Oatantope soUtariue Krauas, Verh. zool.-bot. Gm. Wien, U. 

p. 289 (partim). 

1907. Oatantope deooratus Karny, Sitzber. Ak. Wise. Wien, mat.-nat. 
Kl. oxvi. pp. 312, 328 (partim). 

1907. Catantops aolitarius Karny, L a. p. 347, pi. ii. fig», 14-38 
(partim). 

The character in which C. aolitarius differs from C. 
decoratus is the presence on the extemomedian area of 
hind femur of a single black median dot. A study of any 
long series of specimens from a single locality ,shows that 
this character is subject to individual variation, and it is 
possible to find specimens with a dot present on one 
femur and absent on the other. Therefore, no taxonomic 
value can be attached to this single character, and aolitarius 
Karsoh should be regarded as a pure synonym of decoratus 
Grst. On the other hand, C. sulphureus Walker, which T 
synonymised in 1925 with aolitarius (Trans. Ent. 800 . 
London, 1925, p. 295) and which has been confused with 
the latter by Krauss and Karny, is well distinot in the 
pattern of the inner side of hind femur and should be 
regarded at least as a good subspeoies. 

The distribution of the present subspecies is apparently 
fairly wide, although in discussing it no reliance can 
be placed on the old records owing to the confusion 
with sulphureua and possibly with other subspeoies. 
C. decorcUua decoratus is definitely known to me from several 
localities in Uganda; from Kibwezi and Narossura river 
in Kenya; Pare “ desert ” in N.E. Tanganyika; IHba- 
lewa, Kondoa province, Tanganyika ; Ma^honalap^ 
G&zaland and Selukwe in 8 . Rhodesia ; Mlanje and Fort 
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Johnston, Nyasaland ; Luano Valley, N. Rhodesia ; Busi 
River, Portuguese East Afrioa; and Kangola in Angola 
(see map). 

46. C. dbooratus HKMiPTERTTs Miller, 1929. W. Tan¬ 
ganyika Territory. 

IMS. Catantope hemipterue Miller, Trane. Ent. Sac. London, 1029, 
p. 87, pi. ix. fig. 43. 

IMS. Catantope hemipterus f. maaroptera Ramme, Mitt. Zool. Mu*. 
Berlin, xxix. p. 436 (*y». not).). 

' I have before me a long series of specimens from 
Shinyanga, Tanganyika Territory. The length of elytra 
is somewhat variable, but even in the most long-winged 
individuals they do not quite reach the knee. The type 
of/, macroptera Ramme, from the Rukwa Lake in S.W. 
Tanganyika Territory, does not differ in this respect from 
some of the Shinyariga specimens, but is more robust and 
more brightly coloured ; it may represent a minor local 
modification, not deserving a subspecific name. The 
median dot on the extemomedian area is usually, but not 
always, absent; in macroptera it is distinct. Originally 
described from Kalula (40 miles S. of Tabora), this 
subspecies seems to be distributed in the west of Tan¬ 
ganyika Territory, extending into Congo (Albertville, 
Ramme, 1929). 

4 c. C. dbooratus sanguinipes, subsp. n. E. Tanganyika 
Territory. 

1929. Catantope gulphurmu Miller, Tran*. Ent. Sac. London, 1929, 
p. 87 (n«e Walker). 

A very long series of both sexes collected by Mr. N. C. E. 
Miller in several localities of Eastern Tanganyika Territory 
oonsists of specimens with the inside of hind femur and 
the hind .tibia coloured pale sanguineous, while in all 
other characters the specimens do not differ from the 
typical C. decoratue decoratw. The sanguineous colora¬ 
tion of the legs cannot be considered in this case a seasonal < 
phenomenon, because the specimens taken in various 
months of the year do not exhibit any variation in this 
respect. I see, therefore, no choice but to'regard this 
series as representing a subspecies characterized by the 
leg coloration and restricted to the eastern part of the 
Tanganyika Territory, from Dar-es-Salaam to Dodoma. 
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The type is a male from Kilosa, April 1927 ; and the 
paratypical series includes 166 specimens of both sexes 
from Dar-es-Salaam, Kilosa, Tindiga, Mkalama, Dodoma, 
and Tubugwe (N. C. E. Miller) ; two female paratypes 
are from Morogoro ( E . Burtt). 

Two females from Kilosa and two from Tubugwe have 
the leg coloration as in C. decoratua decoratua and they are 
included amongst the paratypes. I am inolined to regard 
them as individual variations in the direction of the 
typical form. 

4d. C. deooratus 8TTLPHTTBBUS (Walker, 1870). S. Africa. 

1870. Oaioptentu aulphureua Walker, Cat. Derm. Salt. Brit. Mas. hr. 
p. SOS. 

1001. Ootantopa solitarius Krause, Verh. sool.-bot. Qea. Wien, li. 
p. 280 (nee Karsoh). 

102S. Catantops stUphureua Uvarov, Trans. Ent. Soe. London (1024), 
p. 20S. 

In 1925 I regarded C. aulphureua as a pure synonym of 
C. aolitariua Karsch (—decoratua Grst.), but reoent studies 
of longer series of both insects convinced me that the 
differences in the pattern of the inner side of hind femur 
are correlated with geographical distribution, and should 
be considered of subspecific value. Krauss (loc. cit.) has 
given a very good description of aulphureua, although 
he has included in his series some unquestionable decoratua 
as well. 

My reasons for assigning to aulphureua only a sub- 
specific status are the apparent mutual exclusion of that 
subspecies and decoratua, and also the fact that in two 
females from the Kruger National Park, Transvaal, the 
median and pre-apioal spot of hind femora are separated, 
though the median is fused with the basal. 

As regards the distribution of aulphureua, it is definitely 
known to occur in Natal (type looality), Pondoland, 
Zululand, Beohuanaland, and S.W. Africa. 

4 e. C. DEOORATUS BOSACEU8, subsp. n. Transvaal. 

Specimens of C. decoratua from the high veldt of Trans¬ 
vaal and Orange Free State are exactly like C. decoratua 
aulphureua, but have the wings light rose in colour, and I 
regard them tentatively as representing a distinct sub¬ 
species. 
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The type is a female from Pretoria, 28. xii. 1918, {Oh. 
Brain) *, and the paratypes, as follows :—Marioo, Trans¬ 
vaal, Jan. 1918. 1 $; Witwatersberg, Johannesburg, 
Transvaal, 2. v. 1938, 1 ? (E. Bvttt) ; Bloemfontein, 
Orange Free State, 10. iii. 1918, 1 $. 

i, 

5. C. femoratus Ramme, 1929. Tanga, Amani. 

198S. Catantopt mUphureus f. femorata Runnw, Mitt.. Sool. Has. 

Berlin, xix. p. 435. 

1988.' Oatantopt tulphureue t. tihiali* Btmme, l. e. p. 435 (*yn. nov.). 

Ramme has established his f. femorata only on the 
presence of a dark pre-apical streak on the extemo- 
median area of the hind femur, but the pattern of its 
inner face is also very* distinct from that in C. decoratus 
(which he has called sulphureus, accepting the inodrreot 
synonymy suggested by me in 1925 ; see above, p. 407). 
1 have now before me all types as well as a good series 
of this insect collected by Mr. E. Burtt at Tanga and Sigi, 
near Amani, and the pattern of the inner side of hind 
femur appears to be sufficiently constant and different 
from that in decoratus to be considered of specifio value. 
At the same time the series exhibits a variation in the 
general colour of hind tibia and of the inside of hind 
femur, which are either pale dirty sanguineous or dirty 
yellowish. There is no correlation in the coloration either 
with the distribution or with seasons, and I oonsider it& 
variation as a purely individual phenomenon. Accord¬ 
ingly, f. tibMis of Ramme, which is hased only on the 
reddish oolour of the tibia, has to be regarded as art 
individual form of the species. 

Tt should be added that the two specimens, Ramme’s 
type and paratype of tibialis, are not from Tanga, but 
from Tana, 9. ii. 1894 (Stuhlmarm). 

5 a. C. femoratus AURANTius, subsp. n. Tanga. 

There is in the collection of Mr. E. Burtt a female with 
long elytra and orange wings which I am inoiined to 
regard as a distinct subspecies, not only because of its 
strikingly different appearance, but also on acoount of 
its distribution. Mr. E. Burtt has collected at Taftga 
and in the neighbouring .localities and obtained a good 
series of typical femoratus, exoept on one occasion when/ 
he found the present striking form at the edge of the 
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mangrove swamp. According to him several more were 
observed but not captured. It would appear, therefore, 
that aurantius represents a form of the species closely 
associated with the coastal mangrove zone. 

The female type was taken on 9. vi. 1937, on the road 
along the edge of mangrove swamp north of Tanga (B. 
Burtt). 


XXXIV .—Two new Fossil Butterflies of the Family Pierid*. 
By Fbhdbbick E. Zbuner. British Museum (Natural 
History). 


(1) Miopierie talboti, gen. et sp. n. 

Diagnosis .—A Pierid related to Pontia and Synchloe, 
with vein 5 of the fore wing connate with the common 
stem of veins 6 to 9, veins 10 and 11 arising from the 
cell, distant from its upper angle, with a broad cell, and 

Fig. 1. 



Miopierie talboti, gen. et sp. n., from the upper Miocene of Randeoicer 
Maar, south-west Germany. 3 times natural siae. The veins, 
shown in blaok, are white m the specimen. A few minute patches 
of foreign matter are omitted. f 

a lower disoooellular at right angles to the axis of the ceil, 
sligh tly angled, so that its concave side is facing towards 
the base of the wing. White, with a disoooellular hUttk 
spot slightly extended anteriorly towards the base of the 
Arm. & Mag, N. Hist. Sex. 11, Vol, xi. 29 
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wing, and with two round postdiscal spots in the spaces 
between veins 2 and 3 and 3 and 4. 

Distribution. —Sarmatian, Upper Miooene : Randecker 
Maar, Swabia, south-west Germany. 

HbUaype. —L. Armbruster leg. 1928. Deposited in the 
British Museum (Natural History). 

Parts known. —Head, thorax and anterior half of the 
abdomen, left fore wing (apex missing), portion of left' 
hind wing and a small portion of right hind wing, all seen 
from the upperside. Counterpart, with traces of the body 
and wings. Scaling preserved, shape of the blaek scales 
i recognizable. 

Measurements. —Thorax, length 5-1 mm., width 3-9 mm. 
Cell of fore wing, length 14-3 mm., max. width 4-2 mm. 
Estimated length of fore wing 22 mm., width from tornus 
to costal margin about 16 mm. 

Description .—The body does not exhibit features of 
systematic value, except that in proportions it agrees 
well with Recent Pieridae related to Pieris. Hairs are 
not preserved, and palpi and antennae are missing. 

Fore wing: apex and outer margin not preserved. 
Cell relatively very wide. Superficially resembling a 
Recent Pieris Schrank, but differing in the arrangement 
of the black spots and in the venation. 

Veins 10 and 11 arising from the cell, close together, 
the distance between 10 and the upper angle of the cell 
measuring about 3 mm. Veins 6 +7 +8 +9 on a common 
stalk from the cell, this stalk connate with vein 5. The 
lower dc is nearly straight, though noticeably angled near 
its middle, the angle being open towards the base of the 
wing. This is a very unusual character. Lower dc 
about 3 mm. long, measured in a straight line. 

The connate origin of 5 and 6 -f-7 +8 -f 9 permits of 
concluding that, in the missing part of the apex, 6 was 
stalked on the radial stem. This, in turn, renders it 
probable that 7, 8 and 9 were not present individually, 
but at least one of them missing, or fused with one of the 
others. 

The fore wing is white, the scaling being dense and 
chalky. The black markings are thinly scaled, inter¬ 
spersed with white. A black oval spot covers the entire 
lower dc and extends, with a few black scales, anteriorly 
towards the base, joining the blackish costal margin. 
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Two postdiscal circular black spots are present between 
2 and 3 and 8 and 4. The upper of these spots is a little 
proximal of the other, which condition is typical of many 
Pieridse. The base of the fore wing A powdered black. 

Hind wing: fore portion covered by the fore wing. 
Hind portion missing from half-way down the anal margin 
across to the tomus of the fore wing (along this line the 
rook-slab is broken off). In the middle portion, veins 2 
and 3, and their common stem, can be seen. As far as 
preserved, the hind wing is piain white, with its base 
slightly dusted black. 

Remarks .—The new species is dedicated to Mr. G. Talbot, 
who. in the course of the investigation of the two fossils 
described in this paper, has, in a most unselfish manner, 
placed at my disposal his profound knowledge of the 
Recent Pieridse. 

The latest generic revision of the Pieridse is by Klots 
(1933). Since he considers fully the venational features 
of all genera and gives keys which can be applied in 
determining the systematic position of the fossil, I use 
his classification in the present context. It must be 
admitted, however, that his tribes of the PierinsB are not 
beyond criticism. The Rhodocerini are, probably, worthy 
of being regarded as a subfamily (Coliadinse) as done by 
Talbot (1935), and the distinction of the Euchloini and 
Pierini is obscured by many overlaps, if characters other 
than the male genitalia are considered. 

Of the subfamilies distinguished by Klots (Pseudo- 
pontiinae, Dismorphiinee, Pierinse), the first is ruled out by 
having a stalked vein 5, as well as by many other venational 
characters. The Dismorphiinse are ruled out by the 
presence in this subfamily of a long middle dc, vein 5 
arising from the cell. 

The fossil, therefore, can only be placed in the Pierinse, 
on the grounds of its venation. The shape of the fore 
wing and, in particular, of the cell, and the pattern and 
colour, lend strong support to this conclusion. 

Klots’s three tribes of the Pierinse, the Euchloini, 
Rhodocerini and Pierini are distinguished chiefly on 
characters of the male genitalia, antennae and palpi, 
which are not preserved in the fossil. The venation alone 
is not sufficient to exclude the fossil from any one of 
these tribes as a whole, but an individual comparison 

29* 
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with the genera comprising the Euchloini and Rhodooeriitf 
shows that each of them (Offers from the fossil in essential 
features. Furthermore, pattern and coloration of the 
fossil exolude all the Rhodooerini as well as nearly all the 
Euchloini (exoept certain Euchloe Hiibner). This argu¬ 
ment is, of course, less convincing than that based on 
the venation. 

Considering the genera of the Pierini as defined by 
Kioto in his key, all three alternatives of his group (1), 
♦. e. with veins 7 to 11 all present, or one, or two, of them 
missing, have to be tried, since the apex of the fossil is 
not preserved. The fact, however, that vein 5 is connate 
with the stalk of 6 +7 + 8 -f-9 renders it highly probable 
that one or two of the veins 7 -)-8 -f-9 were absent. 

In the group with “ three radials ” (two veins missing), 
one arrives at Phvlia Herrich-Schiiffer or Leptoaia 
Hiibner. In Phulia, however, vein 5 is stalked and the 
cell iB narrow. In Leptoaia, veins 10 and 11 are wide 
apart (close together in the fossil), and the discoidal vein 
is dearly concave towards the apex. This, as well as the 
pattern of Leptoaia, which has never more than a single 
post-disoal spot, and its thin white scaling (unlike the 
chalky scaling of the fossil), exclude the fossil from this 
genus also. 

From the group with “ five radials ” (7 to 11 all present) 
the fossil is excluded by its vein 5 being connate with the 
st alk of 6 -f-7 -f-8 -f9, which character does not occur in 
this group of Klots’s. 

There remains the group with “ four radials,” the 
largest division of KJots’s key. Here, the following 
possible alternative sare obtained: SaJ,etara Distant, 
Piercolias Grote, Appiae Hiibner, Prioneris Wallace. In 
&laletara, Appitu and Prioneria, vein 5 arises from the 
disoocellular vein, and there are many other differences 
exduding the fossil from these genera. 

In the only available species of Piercolias Grote (syn. 
Andina Staudinger, Trifurcida Staudinger), P. huanaco 
Staudinger from Bolivia, vein 5 is said to be connate 
with the stem of 6 -f-7 +8 -f-9. There is some variation in 
this character. Of 10 specimens of the British Museum 
collection, vein & is connate in five, arises from the 
disoocellular in four, and is stalked with 6 to 9 in one 
specimen. More reliable venational characters are provided 
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by vein 10, which arises from the upper angle of the cell, 
and by the exceptional width of the spaoe between 
veins 1 and 2. In these two characters the fossil differs 
from Pier colics. 

It iB evident, therefore, that the fossil is distinct from 
any known Recent genus, and the question arises as to 
which of the existing genera it shows affinity or, at least, 
resemblance. The fossil, Miopieris talboti, gen. et sp. n., 
is characterized by the combination of the following 
characters : Vein 5 connate with stalk of 6+7 4-8 +9, 
veins 10 and 11 dose together, arising from the cell, 
distant from its upper angle. Cell broad, lower dc at 
right angles to the axis of the cell and slightly angled, 
with the concavity towards the base of the wing. Dxsoo- 
cellular spot oval and fairly large, extended anteriorly 
towards the base. Costal margin and base of wing 
dusted black. Postdiscal row of spots starting between 
veins 2 and 3 ; at least two spots present, possibly more 
in the apex ; no evidence of a spot between veins 4 and 5, 
but this spot in Recent forms often displaced towards the 
margin. White scaling dense and chalky. 

This combination of characters is approached by 
certain genera closely related to Pieris Sohrank, such as 
Pontia Fabrioius, SyncMoe Hiibner, and Tatochiia Butler. 
In these, vein 6 is fairly close to the stem of 6 +7 +8 +9, 
though never oonnate with it. The lower discooellular is 
often fairly straight, but always slightly concave towards 
the apex (concave towards the base in Miopieris). The 
closest approach to the fossil is, perhaps, observed in 
Pontia cauidice Esper. The pattern of the fossil also fits 
into this group, and specimens with a very similar dis¬ 
tribution of blaok on white are found, for instance, among 
the males of Tatochiia macrodice Staudinger. This 
comparison is not intended to mean that Miopieris is 
most closely related to the South American Tatochiia, but 
that it belongs to the group of genera enumerated above. 
Klots regards Tatochiia as derived from SyncMoe, which, 
in turn, is considered as a subgenus of Pieris. Bober 
(1908) also regards Tatochiia as olosely allied to Pieris, 
and Sohatz (1892) as a subgenus of Pieris. , ' 

The South American genera Phtdia and PienodUas, arid 
the Pal»arotio Baltia Moore, in which vein 5 has moved 
up to the base of 6+7+8 +9, or even become stalked, 
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are specialized branches of the same Synckbe-group 
according to Grote (1900), R&ber (1908) and Klots (1933). 
In .these three genera the middle discocellular has dis¬ 
appeared, as it has in Miopieris. but other specializations 
remove the fossil from these three genera farther than 
from Synchloe or Pontia. Thus one appears justified in 
considering Miopieris as a genus closely related to the 
SyncMoe -group of the Pierini. 

Phylogenetic considerations .—Although Miopieris talboli, 
gen. et sp. n., comes from adeposit of the upper Miocene, 
the age of which, according to the radioactivity time-scale, 
is estimated at 15 to 20 million years, it cannot in any 
respect be regarded as more primitive than the Recent 
genera of Pieridee. The same applies to many other 
groups of insects. Generally speaking, the evolution of 
insects since the upper Miocene has been confined to the 
formation of genera and species, and on the whole the 
evolutionary level has not risen to Buoh an extent that 
the upper Miocene representatives of modern groups have 
to be considered as more primitive *. Thus the only 
phylogenetic conclusion to be derived from the discovery 
of Miopieris is that the Pierini existed in the upper 
Miocene. 

Other fossil Pierid*. supposed or genuine, are : 

Collates proserjnna Scudder, Lower Oligocene : Aix-en- 
Provence, France. 

Mylothrites pluto (Heer) Scudder. Lower Miocene: 
Radoboj, Croatia. * 

Pierites freyeri Heer, Lower Miocene: Radoboj, 
Croatia. 

Stolopsyche Ubytheoides Scudder, Miocene : Florissant, 
Colorado, U.S.A. 

Belenois crawshayi Butler, Pleistocene or post-Pleisto- 
oene: East Africa. 

Sinoe it is my intention in the near future to revise he 
fossil Lepidoptera, it may suffice here to say that Mylo- 
(krites is a Nymphaline, Collates possibly a Pierid (it has 
some venational features in common with Delias and 
Prioneris), and Pierites and Stolopsyche are too poorly 

, * A* is to be expected, there we exceptions to this rule, as, for 
instance, in the honey-bees (Apis Linn.). 
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preserved for determining the family. Belenoia cramhoyi- 
is described below (2). 

It is evident that Miopierie cannot be identified with 
any fossil Pierid previously described. 

Notes on the deposit .—The Randecker Maar is the 
crater of a small volcano whioh was formed during the 
Sarmatian phase of the upper Miocene and is, therefore, 
contemporary with the famous localities of BOttingen and 
Oeningen, which have yielded large numbers of fossil 
insects. All these localities lie on the great plateau of 
Jurassic limestone known as the Swabian Alb. 

Soon after its formation, the crater of the Randecker 
Maar became filled with water, and a mud rich in organic 
matter was deposited in the newly formed lake. At the 
present day it appears as an extremely finely laminated 
greenish or blackish shale. Its high content of organic! 
matter has suggested to investigators the possibility of 
extracting mineral oil; it burns in the hot flame, but its 
exploitation has never been considered worth while. 
Fossils have been known from this deposit, whioh is 
called a dysodij or paper-coal by petrologists, for nearly a 
hundred years, but nothing had ever been described until 
L. Armbruster carried out excavations there in 1928 
(Armbruster, 1929 ; Zeuner, 1932). 

(2) Belenois crawskayi Butler. 

J925. Belenois Hit bn.. Handlirsoh, Handb. Ent. iii. p. 273. 

Distribution .—Fossil, Pleistocene or post-Pleistooene : 
East African Copal. Recent: Nyassaland to Kenya, 
Angola, south Congo to Kivu. 

Fossil specimen .—British Museum (Natural History), 
no. 1.3004. Purchased of Miss Harford, April 1895. 

Parts preserved .—Complete male specimen ; only head 
missing. 

Description .—The specimen is preserved with its winga 
in the position of down-stroke, but sufficient space is left 
for the undersides to be examined. In size, venation, 
pattern, coloration and the shape of the clasper it agrees 
entirely with the Recent East African Belenois orawshayi 
Butler. This species varies in the intensity of the blaok 
markings, but the fossil resembles the average males. 
The black pattern is preserved as a dull brownish grey. 
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owing to soaking with the resin, but all the elements of 
both upper- and underside can be identified. 

Remarks. —This speoimen was first determined by an 
unnamed worker and preserved in the British Museum 
under the correct name but, apparently, never recorded 
in print. As it was obtained in 1895, when A. G. Butler, 
an authority on Pieridse. was still working at the Museum, 
it iB probable that he identified it. Mr. G. Talbot and 
I have once more compared the specimen with Recent 
specimens, and convinced ourselves that the identification 
is correct. 

Handlirsoh knew the specimen ; most probably he saw 
it on a visit to the British Museum. 

There is nothing surprising in the occurrence of a 
Recent species of butterfly in the East African copal. 
This fossil resin is shipped mom Zanzibar, which is usually 
given as the locality, but it oomeB from the mainland (for 
details of this deposit, see Zeuner, 1939, p. 31). The 
Bast African copal is of Pleistocene or even later age, or 
at most a few hundred thousand years old, a period during 
whioh only subspecific, if any. modifications are likely to 
have taken place. 
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XXXV .—The Relict Fauna of Etmerdak Water. 

By W. M. Tatters all, D.Sc., University College, Cardiff. 

The recent discovery of Myaia relicta in Ennerdale Water 
(Scourfield, 1941) raises once more the problem of the 
origin of the relict fauna of that lake. The problem has 
been disoussed at length by Gurney (1923.1928, and 1931) 
in connection with the occurrence of the relict Copepod, 
Limnocalanus macrurue. in Ennerdale. Gurney was 
unable to find a satisfactory geological explanation for 
the occurrence of a relict fauna in Ennerdale and sums 
up his conclusions as follows : “ It seems quite dear that 
L. rmcrnrm reached Ennerdale after the retreat of the 
glaciers, and its presence points to physical changes of 
which geologists find no evidence.” 

Myaia relicta is found in the Great Lakes of North 
America, Lough Neagh in Ireland, and in a large number 
of relict lakes in Scandinavia, Finland, North-West Russia, 
and North Germany. It is generally accepted that the 
relict lakes of North Amerioa, and, at least certain of the 
relict lakes of North-West Europe, have arisen from late- 
glacial seas which covered the regions in which they lie, 
in the case of North America from the Champlain Sea, 
and in the case of North-West Europe from the Yoldia 
Sea and its successor, the Anqylus Lake. Tt is supposed 
that the waters of these seas became detached from the 
larger masses of water by fete glacial uplift of the land, 
leading to the emersion of the lake areas with their 
contained marine fauna, which gradually adapted itself 
to the increasing freshwater conditions and survives 
to-day as reliot Bpecies. 

There are, however, a number of relict lakes, more 
especially those of the northern strip of 'the German 
Plain, to which this explanation cannot apply, because 
during no part of late or post-glacial times were they ever 
covered by the sea or a marginal extension of the sea. 
‘To account for the reliot fauna of the North German 
lakes, Hogbom (1917) put forward his “ Stausee ” theory. 
This theory contends that the Baltic Glacier, in its 
re-advanoe southwards and eastwards, pushed Wore it 
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the extra-glacial marine waters against and on to the 
rising ground south and east of the Baltic to (form a 
series of saline, later by influx of land drainage, brackish 
marginal lakes, from which the relict fauna of the relict 
lakes was directly derived, Hogbom suggested that a 
similar explanation was applicable to Lough Neagh in 
Northern Ireland. Charlesworth (1928) adopted Hogbom’s 
explanation for Lough Neagh, and showed that thiB lake 
had come under the influence of a re-advance of the 
Scottish ice from the sea, which converged on the coasts 
of North-East Ireland, impounded the normal drainage 
and formed a vast lake, the present Lough Neagh. The 
re-advancing ice pushed the marine waters and their 
contained fauna before it into this new lake, and My sis 
relictn has survived to this day as a relict species. 

My colleague. Dr. L. R. Moore, of the Geological 
Department of University College, Cardiff, has recently 
oalled my attention to a series of papers (Dixon, 1922 ; 
Smith and others, 1931 ; Smith, 1932) which appear to 
me to provide the necessary geological evidence which 
will account for the relict fauna of Ennerdale Water. 

I cannot do better than quote at length the summary 
of the glacial phenomena in this area as given by Smith 
(Smith and others, 1931, pp. 8-9). It runs as follows :— 
“ The history of the glaciation of the district can be 
interpreted in three episodes, of which the earliest is the 
least clear. Eaoh comprised an advance and retreat of 
the ice that emanated from oib hill country, from seaward 
or from both directions simultaneously.. The second or 
‘ main ' glaciation, due to combined Lake District and 
Scottish ice, has left the most widespread records in its 
powerful erosive action, its ground moraines and drumlins, 
and retreat phenomena such as marginal or terminal 
moraines, glacier-lake deltas, eskers, kames, land-stream 
deltas and overflow channels. During the withdrawal of 
this ice glacier-lakes were impounded temporarily in the 
mouth of Ennerdale (discovered by Mr. Dixon, and the 
firet example recognised in the Whitehaven-Workington 
district), in the Matron and Derwent valleys, in the Eden 
valley near Egremont and in the St. Bees-Whitehaven 
valley. 

“ Between the second and third episodes there was 
apparently an amelioration of climate, forming probably 
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a true Interglacial period, evidenced by deposits of 
seed-bearing peats discovered at St. Bees. 

“ The effects of the third glaciation, which consisted 
mainly of a re-advance of Scottish or Irish Sea ice on the 
coastline, are just as clearly marked in out area, but not 
so widespread as those of the second episode. We may 
note that the St. Bees-Whitehaven valley again held a 
glacier-lake and others were formed near Distington. 
During the advance some sea-water vns probably trapped 
and forced inland, perhaps as far as Ennerdale." (Italics 
mine.) 

According to Dixon (1922) the glacier-lake Ennerdale 
was impounded to a height of COO ft., and the level of 
the lake was raised to 800 ft. on the re-advance of the 
Irish Sea ice in the third episode of the glacial period. 
When the Irish Sea ice again retreated the lake level fell 
once more to 600 ft. Dixon points to a terminal moraine 
at the lower end of Ennerdale which was deposited by 
the Irish Sea ice on its re-advance. Ennerdale is, therefore, 
dammed by a terminal moraine which owes its origin to 
the Irish Sea ice. Dixon's map (1922. p. 120, fig. 5), 
shows the boundary of the 800 ft. glacier-lake Ennerdale 
as just crossing the western end of the present lake. It 
seems to me that Smith’s suggestion, italicised in the above 
quotation, offers the necessary explanation of the occur¬ 
rence of Mysis relicta in Ennerdale, and, conversely, the 
presence of M. relicta in Ennerdale offers confirmatory 
biological evidence of the truth of Smith’s suggestion. 
It is not within the scope of this note to set out the 
geological evidence in detail. Reference to the papers 
in which this evidence is given must suffice. My purpose 
is merely to direct the attention of biologists to these 
papers as offering a reasonable explanation of the relict 
fauna of Ennerdale. 

The problem still remains as to why Ennerdale Water 
alone apparently of the Lake District lakes has a relict 
fauna. I use the word apparently here advisedly, for it 
cannot be said that the remaining lakes of the Lake 
District (with the exception of Windermere) have been 
systematically and thoroughly investigated. The intensive 
work of the Freshwater Biological Association Laboratory 
at Wray Castle on the fauna of Windermere renders it 
almost certain that a relict fauna does not exist there. 
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It is important that the remaining lakes should be properly 
investigated for the possible existence of relict species in 
order that the biological evidence should be oomplete for 
correlation with the geological evidence. As to the latter, 
while I do not feel comj>etent to appreciate it to the full, 
it does seem to me that there is a certain amount of 
evidence which suggests that Ennerdale Water alone of 
the existing lakes came into oontact with water from the 
eaa, and alone had the opportunity of acquiring a relict 
founa. 

From Smith’s paper (1932) it would apjtear that during 
the main glaciation the whole of the Lake District was 
oovered by a sheet of ice which advanced in a westerly 
direction over the foothills and lower ground of the Vale 
of Eden, the Carlisle Plain, and the West Cumberland 
foothills and lowlands. This sheet of Lake District ice 
was opposed by a sheet of ice, nourished in Scotland, 
which advanoed southward and filled the Irish Sea basin. 
This sheet of ice, the Irish Sea ice, deflected the westward 
movement of the Lake District ice southwards and the 
two sheets became more or less united, though each ice 
sheet preserved its separate identity in general. When 
the main glaciation began to wane and both sheets of ice 
began to retreat, cleavage between them took place, 
commencing in the south. The tendency would be for 
the Irish Sea ice to shrink towards the sea basin westward 
and north-westward, and for the Lake District ice to 
shrink up the Lake District valleys north-eastwards and 
eastwards. The line of cleavage has been traced by 
Smith in this area, commencing at the Dtiddon Estuary 
and proceeding almost due north, to the west of Blaok 
Combe, across the lower end of the Esk valley, the Miter 
valley, Wasdale and Ennerdale, and northwards up the 
valley of the Marron River. , 

Smith (1932, pp. 62-63) sums up this phase of the 
glaciation as follows :—“ Thus, the retreat of the ice as 
far north at least as Ennerdale seems to have taken place 
in a fairly orderly manner, ... It tended, on the whole, 
to produce long sweeping curves in the flank of the Irish 
Sea ice, and to cause the Lake District ice to break up 
on its fringes into valley-glaciers or isolated corrie-glaoiers, 
whioh parted company with the Irish Sea ice one after 
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the other in northward sequence. Glacier-lakes impounded 
between the Irish Sea ice and the snouts of the retiring 
valley-glaciers, were accompaniments of this sequence but 
did not form a contemporaneous series, no more than 
two of the larger ones being in existence at any one 
time.” 

The glacier lakes mentioned by Smith appear to have 
been formed in sequenoe from south to north as the twp 
sheets of ice retreated. Commencing in the south with 
glacier-lake Duddon, other glacier-lakes were formed in 
the Whicham valley, Eskdale, Miterdale, Wasdale, and 
Ennerdale. North of Ennerdale glacier-lakes Pardsham 
and Cockermouth were formed in the valleys of the 
Marron and Cocker rivers. Smith points out that these 
glacier-lakes did not form a contemporaneous series, but, 
as th6 retreat of the two ice sheets continued and treed 
the valleys of the lakes completely from ice, the imjKnmded 
glacier-lakes disappeared one by one. For instance, by 
the time that glacier-lake Ennerdale was formed the 
glacier-lakes of Eskdale and Wasdale had disappeared. 
These glacier-lakes drained away to the south and south¬ 
west at least until the ice sheet had retreated as far as 
the Marron valley. Here there is apparently some 
evidence that the glacier-lakes Pardsham and Cockermouth 
drained northward into the valleys of the Marron River 
and Derwent River and then westward to the open sea. 

When glacier-lake Ennerdale was in existence there 
took place a re-advanoe of the Irish Sea ice sheet and the 
level of the glacier-lake was raised from 600 to 800 feet. 
At this level the glacier-lake Ennerdale reached the 
western end of the valley of the present lake, which was 
just beginning to emerge as the Ennerdale lobe of the 
Lake Distriot ioe sheet gradually retreated up the Enner¬ 
dale valley and the present day Lake Ennerdale' began 
to form. The re-advanoe of the Irish Sea ioe sheet took 
place in the third glacial episode, and it was during this 
re-advanoe that “ some sea water was probably trapped 
and forced inland, perhaps as far as Ennerdale.” (Smith* 
1931.) This was the time when Ennerdale probably 
acquired its reliot species. When the retreat of the Irish 
Sea ioe was resumed and the valley of the glacier-lake 
Ennerdale gradually freed from ioe, the glacier-lake 
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Ennerdale gradually drained away mainly to the south 
and west and disappeared, but some of its waters probably 
also drained into the new Ennerdale valley in prooesB of 
formation, for, as noted above, the glader-lake Ennerdale 
was in contact with the new valley when the level was 
at 800 feet. It is in this way, I take it, that the relict 
spedes were handed on, so to speak, from the glacier-lake 
to the present Lake Ennerdale, where they have survived. 
The ohanges here outlined are illustrated by Smith and 
others (1931, figs. 26-27). 

As far as I can understand the geological evidence, 
none other of the present-day lakes came under the 
influence of the re-advancing Irish Sea ice sheet. Lowes - 
water had begun to appear at the time when the re-advance 
of the Irish Sea ice sheet was at its maximum, but the 
€rummook Water valley was still icebound as indeed 
were all the other lake valleys to the eastward. According 
to the above-mentioned figures the Irish Sea ice re-advance 
stopped some distance Bhort of Loweswater, and this lake 
was apparently unaffected by it. Wastwater, to the south 
and east of Ennerdale, was also probably in existence 
at this time, but the glacier-lake Wasdale had disappeared 
before glacier-lake Ennerdale was formed, and I can trace 
no evidence that glacier-lake Wasdale was ever in contact 
with the present Wastwater, as the glacier and present 
Ennerdale were. The other glacier-lakes have all dis¬ 
appeared, those to the north of Ennerdale, Lake Pardshaw 
and Lake Cockermouth, draining away to the westward 
into the Derwent valley as the ice sheets retreated. 

If a contour map of the present Lake District is studied 
it would appear that, at the time of the 800 feet glacier- 
lake Ennerdale, the water could have overflowed into the 
Crummoek and Bassenthwaite-Derwent valleys, and even 
into Thirlmere and Ullswater. Any flooding, however, 
into these valleys would have been effectively prevented 
by the wall of the Lake District ice sheet, and by the time 
this sheet had retreated sufficiently to expose these valleys 
glacier-lake Ennerdale had disappeared. 

I submit, therefore, that the geological evidence as 
presented in the papers of Dixon (1922), Smith and 
others (1931), and Smith (1932), offers a reasonable 
explanation of the origin of the relict fauna of Ennerdale, 
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and I suggest that, on this same evidence, it is possible 
to explain why Ennerdale alone of the present lakes of 
the Lake District has acquired such a relict fauna. 

This explanation does not involve any considerations 
of large scale elevations and submergences of the land 
such as would be necessary if Ennerdale was a true relict 
lake and owed its origin to causes similar to those which 
are held to account for the Great Lakes of Canada or the 
relict lakes of Sweden. Ennerdale is not a relict lake in 
any sense of the word. It has acquired a relict fauna, 
accidentally so to speak, as a result of its contact with 
glacier-lake Ennerdale, which in turn received impounded 
sea water and its contained fauna as a result of the re¬ 
advance of the Irish Sea ice. This explanation also 
provides yet another way in which a lake may have 
acquired a relict fauna. In fact, it suggests, as indeed 
might have been expected, that there is no royal road to 
the acquisition of a relict fauna, but that each case requires 
separate consideration in the light of the local conditions 
and local geological phenomena. In this case the geo¬ 
logical and biologioal evidence, acquired independently 
and without the knowledge of the other, provide striking 
confirmatory evidence in each other’s support. 

I should like to express my grateful thanks to Dr. L. R. 
Moore, Dr. F. J. North, of the National Museum of Wales, 
and Dr. R. Gurney for valuable assistance with the 
literature of the subject and for helpful disoussion and 
friendly criticism of the problems involved. 
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XXXVI.— Nev> or Utile-known Tipulidse (Dipfera).—LXIV. 

Neotropical Species. By Charles P. Alexander, 

Ph.D., F.R.E.S., Massachusetts State College, Amherst, 

Massachusetts, U.S.A. 

The species described herewith are all from Peru, where 
they were taken in the Departments of Ayacuoho, 
Huanuco and Junin by Mr. Felix Woytkowski, and in 
Junin by Mr. Pedro Paprzyoki. A discussion of the 
Junin stations has been given in earlier part under this 
title (Ann. & Mag. Nat. Hist. (8), xi. pp. 240-241, 1941). 
The orane-flieB here considered all belong to the great 
tribe Eriopterini, unusually well represented in the 
Peruvian Andes. All types of new species are preserved 
in my collection of these flies. 

Neoliinnophila andicola, sp. n. 

General ooioration grey, the prsescutum with four clearly 
delimited brown stripes ; wings with a weak brown tinge, 
stigma oval, pale brown ; vein R t beyond form of J2 2 +»+«, 
a short element R t+a being present; R^+s+t rather 
strongly arcuated, exceeding R a ; cell la< M t of moderate 
length; male hypopygium with the inner dististyle 
provided with conspicuous ereot strong setae ; basistyle 
with the two spines strongly developed, not greatly 
dissimilar in shape or size. 

Male. —Length about 0 5 mm.; wing 7-5 mm. 

Rostrum grey ; palpi black. Antennee black through¬ 
out ; fusion-segment long-oonical, the last segment of the 
fusion indicated by a suture, the total fusion involving 
five segments with nine free segments beyond the fusion ; 
verticils shorter than the segments. Head brownish grey. 

Pronotum brownish grey. Mesonotum grey, the 
prsescutum with four dearly delimited brown stripes 
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much an in ultima ; posterior solerites of notum dark 
grey. Pleura uniformly grey. Halteres with stem dirty 
white, knob weakly infuscated. Legs with the ooxsb grey 
pruinose ; trochanters brownish yellow ; femora black, 
their bases obscure yellow, narrowest on fore legs, very 
extensive on posterior pair where only the distal sixth is 
blackened ; remainder of legs black ; tibia! spurs present. 
Wings with a weak brown tinge, the prearcular and costal 
fields slightly more yellow; stigma oval, pale brown; 
veins brown, yellow in the brightened portions. Venation : 
jRg shortly beyond fork of i? 2+a+t , so a short element 
ii 2+ g is present; i2 2+a+4 rather strongly arcuated, about 
three-fourths the length of Jis ; cell M l subequal to its 
petiole ; m-cu beyond one-third the length of cell 1st M t . 
The distal position of R 2 is more as in appalachicola than 
in ultima. 

Abdomen, including hypopygium, black. Male hypo- 
pygium with the outer face of inner dististyle provided 
with long, coarse, erect setae. Basistyle with both spines 
strong and conspicuous, the outer one fully four-fifths the 
length of inner and nearly as stout. In ultima, the setae 
of the inner dististyle while being elongate are much more 
slender than in the present fly, while the spines of the 
basistyle are very unequal in size, the outer one being 
much reduced. 

Hob. Peru (Ayacuoho). 

Holotype, <$, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, September 30, 1941 (Woytkowaki). 

Neolimnophila andicola is quite distinct from the two 
Nearotic species of the genuB so far described. N. appa¬ 
lachicola Alexander, of the south-eastern United States, 
and N. ultima (Osten Sacken), widespread over northern. 
North America. The venation and structure of the male 
hypopygium readily separate the present fly from these 
allies. The discovery of a true Neolimnophila in South 
America is of considerable interest, since it constitutes the 
first record of the genus from south of the equator. 

Teueholabis ( Paratropesa) fumidapicalit, sp. n. 

Allied to faeciolarig ; head reddish; pronotum and.' 
pleura uniformly yellow; mesonotum blade, die prse- 
scutum with two transverse yellow bands, the second at 
the suture; knobs of halteres yellow; fore femora black,. 

Ann. At Mag. N. Hitt. Ser. 11. Vol. ix. go 
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the basal fourth yellow; middle and posterior femora 
yellow with narrow black tips ; fore tibiee black; wings 
cream-yellow, heavily patterned with dark brown, the 
Inroad wing apex paler brown ; abdominal tergites blade ; 
stemites black with the posterior halves obscure yellow. 

Female. —Length about 6*5 mm.; wing 5*3 mm. 

Rostrum reddish yellow ; palpi black. Antennas with 
Scape yellow; pedicel and flagellum black; flagellar 
segments oval, the verticils longer them the segments. 
Head reddish. , 

Pronotum uniformly yellow. Mesonotai preescutum 
with the ground-colour obscure yellow, conspicuously 
patterned with polished black, including a transverse 
girdle before suture and a disconnected median black area 
' occupying the anterior third of sclerite; the yellow 
ground thus appears as two narrow transverse areas, the 
more anterior angulated, the posterior band at the suture 
more nearly straight; scutum yellow, each lobe with an 
extensive quadrate black area ; scutellum and postnotum, 
involving both the mediotergite and pleurotergite, polished 
black. Pleura uniform orange-yellow, including the 
dorso-pleural membrane, the ventral stemopleurite a 
little more reddish. Halteres with stem blackened, knob 
yellow. Legs with all oox® and trochanters yellow ; fore 
femora blaok, with a little more than the basal fourth 
yellow ; fore tibiee brownish blaok, the tips, together with 
the tarsi, black ; middle and posterior femora yellow with 
the tips narrowly but conspicuously blackened; tibiae 
obscure yellow, the extreme bases and the wider tips 
blackened ; tarsi blaok. Wings (fig. 7) with the ground- 
oolour cream-yellow, heavily patterned with dark brown, 
including all of cells C and 8c, with posterior extensions 
therefrom over the arouluB and as a complete band across 
wing between origin of Be and tip of vein 2nd A, widened 
in cells M and Cu ; a second narrow but complete brown 
band extends from and includes the darker stigma, nearly 
parallel-sided, becoming paler and more diffuse in the 
cubital and anal oells ; wing-tip distinctly infusoated but 
paler in colour than the re m a in i n g bands, its inner end 
, lying at the forks of M t + t and M l+ .; veins yellow, con¬ 
spicuously dark brown in the heavily patterned areas, 
more brownish yellow in the apical band. Venation: 
ending before mid-length of Me, 8c t shortly beyond 
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origin of Bs ; vein A, oblique, a little longer than fi, ; 
oell 1st M t open by atrophy of basal section of M t ; m~cu 
close to the fork of M. 

Abdominal tergites black ; stemites black with the 
posterior halves of the segments obscure yellow ; genital 
■segment yellow, blackened apically ; cerci light yellow. 

■ Hob. Peru (Junin). 

; Holotype, $, Satipo, Jauja, altitude 800-900 metres, 
June 29, 1940 (Paprzycki). 

By my latest key to the Neotropical species of Para- 
tropesa (Konowia, 12 : 44-45 ; 1933), the present fly runs 
to Teucholabis ( Paratropesa ) faaciolaris (Wiedemann) and 
T. (P.) lindneri Alexander. In the darkened wing-tip it 
is closest to fasciolar is, differing especially in the ooloration 
of the body and legs. 

Teucholabis ( Teucholabis) salva, sp. n. 

Allied to melanocepfuda ; general coloration obscure 
yellow, the preescutum with three chestnut-brown stripes; 
cervical region very long and slender; legs black, the 
femora with a yellow ring at near three-fourths the length ; 
wings brownish yellow with a conspicuous but diffuse 
brown pattern ; costal border darkened; cell 1st if, 
dosed; male hypopygium with the outer dististyle 
terminating in two approximated blackened points. 

Male. —Length about 11-5 mm.; wing 8>5 mm. 

Female. —Length about 11*5 mm. *, wing 8 mm. 

Rostrum brown ; palpi black. Antennee with scape 
brown, pedicel and flagellum black; basal flagelhu- 
segments oval, the succeeding ones passing through long- 
oval to elongate-cylindrical, the verticils conspicuous, 
exceeding the segments in length. Head polished black ; 
anterior vertex about one-half wider than the diameter 
•of scape. 

Cervical region very long and slender, black. Pronotum 
brown above, paling to brownish yellow on sides. Meso- 
notum obscure yellow, polished, the prsescutum with 
three more chestnut stripes, the median one darker in 
front; centres of soutal lobes similarly chestnut-brown. 
■Pleura with propleura and mesepistemum brownish, the 
posterior sclerites and the pleurotergite obscure brownish 
yellow. Halteres dark brown, the knobs huge, legs 

• on* 
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with the ooxse and trochanters obscure yellow; femora 
black, obscure yellow on basal portions ; all femora with 
a yellow ring at about three-fourths the length, wide and 
diffuse on fore legs, narrow but distinct on the middle and 
hind legs; tibiae and tarsi brownish black, the outer 
tarsal segments black; posterior basitanii swollen at 
posterior end and provided with a longitudinal glandular 
area; daws simple. Wings with the ground-colour 
brownish yellow, conspicuously but diffusely patterned 
with brown, including the eostal border and broader 
apex ; additional washes at origin of Us, along cord and 
outer end of cell 1st Jf 2 , and in the subbasal portions of 
cells Cu, 1st A and 2nd A ; stigmal area darker brown ; 
veins yellow, darker in the patterned areas. Posterior 
border of wing of male more or less in-shirred opposite 
termination of vein 2nd A ; costal fringe very short and 
sparse. Venation: Sc long, Sc x ending beyond mid-length 
of Ra, Sc t far from its tip, closer to origin of its than to 
tip of Sc t ; Sc t R x before stigma unusually arcuated 
toward oosta, widening cell it, at this point; R., more 
than one-half its length beyond fork of M ; cell 1st M, 
shorter than any of the veins beyond it. 

Abdomen, including hypopygium, brownish yellow; 
steroites somewhat clearer yellow ; sternal pocket and 
armature of seventh sternite' conspicuous. Male hypo¬ 
pygium (fig. 1) with apex of basistyle, b, obtusely rounded ; 
spine on mesal face broadly dilated on basal half, thenoe 
rapidly narrowed into a straight black spine ; surface of 
spine with microsoopic appresaed spinulm; blackened 
flange at mesal edge of basistyle conspicuous, the margin 
irregularly serrate. Outer dististyle, od, a simple rod, at 
and before outer end with two spinous points ; surface of 
style with abundant, unusually coarse setae, the outer 
surface with microsoopic appresaed spinulee. Inner 
dististyle, id, with the beak blaokened, the outer lobe dark 
coloured, conically produced, provided with about six 
spinous setae. JCdeagus with apex bilobed, each lobe 
microscopically serrulate at apex. 

Hob. Peru (Huanuoo, Junta). 

Holotype, <$, Pumahuasi, Huanuco, altitude 980 metres, 
July 23, 1939 (Wcylkomki). Allotype, ?, Satipo, Juaja, 
Junta, altitude 800-900 metres. October 25, 194(1 
( Poprzycbi). 
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Teueholabis ( Teueholabis ) salva is most nearly allied to 
the species that centre around mdanocephala (Fabricius), 
differing conspicuously in the very diffuse wing-pattern, 
the coloration of the legs, and in the structure of the male 
hypopygium. The members of the group that have cell 
1 at closed, as in the present fly, include: T. (T.) 

angustapicdlis Alexander, T. (T.) catharinensis Alexander, 
T. ( T.)inulta Alexander, T. (T.) melanocephala (Fabricius), 
T. (T.)oteroi Alexander, and T. (T.) perangusta Alexander. 

Teueholabis (Teucholahis) bigladius , sp. n. 

Genera] coloration polished blaok, including the entire 
mesothorax ; halteres blaok ; legs blaok, the fore femora 
yellow on basal third ; fore and middle basitarsi obscure 
yellow, except at tips ; wings whitish subhyaline with 
four dark brown cross-bands, all complete except the basal 
one at arculus which extends caudad to vein \sl A ; Sc t 
ending just beyond mid-length of Rs ; male hypopygium 
with the basistyle produced at apex into two slender 
spines, the outermost from an elongate base ; outer 
dististyle a weak simple rod with a series of microsoopic 
serrations along outer margin. 

Male. .Length about 6 mm. ; wing 6-6 mm. 

Rostrum and palpi black. Antennae with basal seg¬ 
ments blaok ; flagellum broken. Head brownish black, 
polished. 

Pronotum brownish black. Mesonotum polished blaok 
throughout. Pleura black, including the dorsopleural 
membrane. Halteres blaok. LegB with the cox® blaok ; 
trochanters brownish yellow ; fore femora black with 
about the basal third yellow ; remaining femora uniformly 
black ; all tibie black ; fore and middle basitarsi obscure 
yellow, the tips blackened; posterior basitarsi more 
mfusoated; outer tarsal segments black *, posterior 
basitarsi weakly dilated on basal third. Wings whitish 
subhyaline, with four dark brown cross-bands, the first at 
arculus, extending only to vein 1st A ; other dark bands 
completely traversing the wing, the second at and beyond 
origin of Rs nearly parallel-sided; third band a little 
narrower, strongly constricted opposite fork of M ; 
fourth band including the broad apex, its inner margin 
nearly straight and embracing the outer end of cell 
1st M t ; cell Sc uniformly darkened ; veins pale brown, 
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a Httle darker in the clouded areas. Venation : 8c t ending 
just beyond mid-length of Ra, 8c t a short distance from 
its tip ; Jtf just beyond fork of Rs ; branches of Rs long 
and approximately parallel to one another for their 
entire length ; cell 1st M t long, gently widened outwardly,! 
a little longer than vein M a beyond it; m~cu more than 
one-half its length beyond the fork of M. 

Abdomen, including hypopygium, polished black. Male 
hypopygium (fig. 2) with the basistyle. 6, produced at 
apex into two slender spines, the outermost from a long 
strong basal enlargement that is provided with microscopic 



Fig. I.— Teucholabi* (Teucftfflabi#) nalva, *p. n.; male hypopygium. 

Fig. 2.— Teucholabi$ (Teucholabi*) bigladiu* , wp, n. ; male hypopygium. 
Fig. 3. — Teucholabi* (Teucholabi*) luteicolrrr, gp. n.. male hypopygium. 
Fig. 4.— Teucholabi$ (Teucholabi*) aubjocom, ap. n. ; male hypopygium. 
Fig. 5.— Teucholabi* (Teucholabi*) inepu i, np. n.; male hypopygium. 
Fig. 8.— Teucholabi* (Teucholabi*) idiopkaUu*. »p. n.; male hypopygium. 

(Symbols : o, wdeague ; 6, basistyle ; id, inner diatiatyle ; od, outer 
dististyle ; p, phallosome.) 


setulee; mesa! face of style produced into a blackened 
lobe; setre of unusual length and strength, mostly on 
basal half; in addition to the set®, the surface with dense 
erect setulse. Outer dististyle, od, an unusually slender 
rod, the surface with a few very long scattered setsd, the 
outer margin with a series of microscopic serrations over 
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the; distal half of the length ; basal Vhird of style move 
dilated. Inner dististyle, id, with two acute teeth; outer 
margin of style with about six long strong setse. ASdeagus, 
a, as figured, the apex slender* deflected strongly laterad. 

Hob. Peru (Huanuoo). 

Holotype, <?, Afllador, altitude 070 metres, May 21, 1937 
( Wcytkoweki). 

Teucholabie ( Teucholabie) bigladiue is readily told from 
the rather numerous polished black species in the Neo- 
tropioal fauna that have heavily patterned wings by the 
presence of a fourth incomplete dark band near the wing- 
base, and, especially, by the structure of the male hypo- 
pygium. The only other species known to me with the 
basistyle bispinous is the otherwise entirely distinot 
T. (T.) binmoea Alexander, of Ecuador. 

Teucholabie (Teucholabie) luteicolor, sp. n. 

General coloration reddish yellow, the thorax unmarked 
except for a single blackened median area on cephalic 
fourth of prmsoutum ; head dark brownish grey ; knobs 
of halteres darkened ; legs yellow, the tips of femora 
conspicuously blackened, the amount subequal on all 
legs ; wings pale yellow, variegated only by the unusually 
small, pale brown stigma; Sc 1 ending about opposite 
two-thirds the length of Re ; abdomen reddish yellow, 
unpattemed ; male hypopygium with the apex of basi¬ 
style a flattened glabrous plate that is further produced 
into a strong curved arm that terminates in a slender 
blackened spine, the mesal edge of the arm with a fringe 
of long delicate set®; outer dististyle bearing a lateral 
spine or tooth at near mid-length ; inner dististyle with 
a single spinous point; ssdeagus with the narrowed apical 
half in longitudinal alignment with the base. 

Male. —Length about 6-6-5 mm.; wing 6-5-6 mm. . 

Rostrum yellow ; palpi black. Antennae black through¬ 
out ; flagellar segments oval. Head dark brownish grey. 

Thoraoic notum reddish yellow, the prsescutum with a 
single black median area on the cephalic fourth, repre¬ 
senting the anterior end of the normal median presented 
stripe; median area of scutum a little dearer yellow. 
Pleura uniform reddish yellow, unmarked. Halteres with 
stem yellow, knob darkened. Legs with the ooxssand 
trochanters yellow; femora yellow, the tiro rather 
narrowly but conspicuously blackened, indudmg' about 
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the distal sixth or seventh, the amount subequal on all 
legs ; tibiae obscure yellow, the tips narrowly darkened ; 
tarsi black. Wings relatively broad, pale yellow, varie¬ 
gated only by the unusually small, oval, pale brown 
atigma ; veins pale brown, those of the preareular and 
oostal fields yellow. Venation: 8c x ending about opposite 
two-thirds the length of Rs, Sc 2 a short distance from its 
tip ; m~cu shortly beyond fork of M. 

Abdomen reddish yellow, the sternal pockets of male 
darkened. Male hypopygium (fig. 3) with the apex of 
basistyle, 6, a flattened glabrous plate that is further 
produced into a strong curved arm that terminates in a 
slender blackened spine, the whole structure somewhat 
resembling the head of a heron-like bird ; mesal edge of 
plate and arm with a row of long conspicuous setae. 
Outer dististyle, od, a long straight rod, at near mid-length 
bearing a small blackened spine or tooth, the apex of 
style terminating in a small acute point; setae of style 
extending to extreme apex ; outer surface with numerous 
appressed spinulae. Inner dististyle, id , with a single 
acute blackened point, the lower point being obtuse. 
iEdeagus, a, with the narrowed apical half in direct 
longitudinal alignment with the dilated base, terminating 
in a small darkened jx>int ; setae of aedeagus pale and 
very few in number. 

Hob . Peru (Huanooo); Ecuador (Orient©). 

* Holotype , <J, Atilador, Peru, altitude 670 metres, 
June 15, 1937 ( Woytkowki). Paratopotype , June 16, 
1937 ; paratype , Rio Huagra Yacu, Ecuador, altitude 
900 metres, March 31, 1941 ( MacirUyre ). 

Teucholabis (Teucliolabis) luteicolor is very distinct from 
all known species. In its general appearance it is most 
like T. (2\) jocosa Alexander, wide-spmad in Tropical 
Amerioa, but the structure of the male hypopygium is 
entirely different in the two species. 

Teucholabis ( Teucholabis ) sub jocosa, sp. n. 

Allied to jocosa ; thoracic pleura very heavily striped 
longitudinally with black ; abdominal segments dimidiate, 
dark brown basally, the apices broadly yellow; male 
(hypopygium with the outer dististyle a strong club, the 
outer angle abruptly narrowed into a strong black spine, 
'the bulge of the club with numerous appressed spinulsB. 

Male .—Length about 5*5 mm.; wing 5'5 mm. 
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Rostrum and palpi black. Antenn® black throughout; 
flagellar segments oval, tbe verticils exceeding the 
segments. Head dark grey. 

Pronotum reddish yellow above, darkened laterally. 
Pretergites pale yellow. Mesonotum reddish, the median 
-cephalic portion of prsescutum and circular sublateral 
spots before the suture intense blaok; a similar black 
spot on lateral portion of each scutal lobe ; scutellum 
clear light yellow, the parascutella slightly darker; 
mediotergite reddish yellow, its posterior third blackened. 
Pleura yellow, with a broad, conspicuous, dorsal black 
stripe extending from the propleura to the pleurotergite ; 
ventral stemopleurite less intensely darkened. Halteres 
with stem yellow, the knob very weakly darkened. LegB 
with the oox* and trochanters yellow, the fore cox® 
slightly darkened ; femora light yellow, the tips con¬ 
spicuously darkened, the amount subequal on all legs ; 
tibi® obscure yellow, the tips blackened; basitarsi 
obscure yellow, the tips and remainder of tarsi black. 
Wings whitish subhyaline, the small circular stigma 
brown ; veins brown, those in the prearcular and costal 
fields yellow. Venation: Sc t ending about opposite 
mid-length of Jts ; cell 1st M i long, subequal to vein 
-M, +1 beyond it; m~cu more than one-half its length 
beyond the fork of M. 

Abdominal tergites banded dark brown and yellow, 
the bases brown, the broad apical margins yellow; 
stemites and hypopygium obscure yellow. Male hypo- 
pygium (fig. 4) with the apex of basistyle, 6, obtusely 
rounded, the spine very reduced, as in jocosa, placed on 
the side of style near the point of insertion of the disti- 
styles. Outer dististyle, od, a strong club, the outer angle 
of which is abruptly narrowed into a strong blaok spine, 
the dilated portion at base of olub with appressed spinul®. 
Inner dististyle as figured. ASdeagus, a, with the 
blackened apical point small. 

Hob. Peru (Junin). 

Holotype, <J, Satipo, Jauja, altitude 800-900 metres, 
January 1, 1940 (Paprxycki). 

i Tsucholabis (Tsucholabis) subjocoea is most nearly allied 
V> T- (T.)jocosa Alexander, widespread in South America, 
differing in the very heavily patterned thoracic pleura aid 
in the > structure of the male hypopygium, especially tie 
elevate outer dististyle. 
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Teucholabis (Teucholabis) inepta, sp. n. 

General coloration ferrugineous, the mesonotum with a 
blackened spot on sides behind the suture ; pleura with a 
broad diffuse brown dorsal stripe; femora yellow, the 
extreme tips weakly darkened; wings with a yellowish 
tinge, the oval stigma dark brown ; abdominal segments 
ringed brown and yellow, their bases brown, the apices 
yellow ; male hypopygium of peculiar structure, especially 
the sedeagus which is dilated into a setiferous blade 
bearing a long looped accessory rod. 

Male. —Length about 5-5 mm.; wing 5-8 mm. 

Female. —Length about 6 mm.; wing 5-5 mm. 

Rostrum and palpi black. Antennae black throughout *, 
flagellar segments oval with long verticils. Head grey. 

Pronotum yellowish ferruginous. Mesonotal ferru¬ 
ginous, the praescutum with vague indications of a 
blackened spot on the extreme cephalic median portion ; 
a small blackened spot on sides of scutal lobes behind the 
suture ; posterior central portion of praescutum, median 
area of scutum and the scutellum yellow. Pleura obscure 
ferruginous, with a broad but diffuse brown longitudinal 
stripe extending from the propleura across the dorsal 
pleurites and ventral pleurotergite to the posterior 
portion of the mediotergite. Halteres obscure yellow. 
Legs with the coxae and trochanters yellow ; femora 
yellow, the extreme tips of the fore and middle pair pale 
brown, of the hind pair less evidently darkened; tibi® 
and tarsi yellow, the outer tarsal segments dark brown. 
Winge with a yellowish tinge, the oval stigma dark brown ; 
veins obscure yellow to brownish yellow, those along cord 
dark brown. Costal fringe (male) moderately 'long. 
Venation : Sc long, ,Sc t ending beyond mid-length of Be, 
Sc t some distance from its tip ; cell 1st relatively long, 
its inner end pointed ; m~cu varying from about one-third 
to one-half times its length beyond fork of M. 

Abdominal segments ringed with brown and yellow, the 
bases of the segments brown, the broader apices yellow ; 
hypopygium yellow. In the female the apical margins 
of the segments are more narrowly yellow. Male hypo¬ 
pygium (fig. 5) with the apex of basistyfe, b, prolonged 
into a straight blade that narrows into a slender blade 
spine, the surface of the blade, exoept at base, with 
abundant long erect set* ; a further small spinullfertrtts 
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point at extreme apex of basistyle. Outer dietistyle, od, 
a simple, gently sinuous rod that terminates in a short 
black point, the surface of style with unusually long 
coarse sets, the subbasal portion gently dilated. Inner, 
dististyle, id, a single curved blackened blade, at base' 
with a long tail-like extension that parallels the outer, 
margin of blade, at apex narrowed into a long black spine 
bearing a single strong seta at the point of narrowing. 
Phallosome, p, of very peculiar structure, somewhat as in 
idiophaUus, sp. n., consisting of a compressed pale blade 
that is densely provided with abundant coarse and delicate 
seta), with a further elongate looped sclerotized rod. 

Hab. Peru (Huanuco). 

Holotype, <J, Pumahuasi, altitude 980 metres, August 12, 
1939 (Woytkouislci). Allotopotype. $, pinned with type. 

The peculiar structure of the male hypopygiom readily 
separates the present fly from all similar species with the 
exception of Teucholabis ( Teucholabis) idiophaUus, sp. n., 
which has the general structure of the sedeagus similar 
yet differing in the details. Sujierficially both of these 
flies suggest species such as T. (T.) jocosa Alexander. 
T. (T.) subjocosa , sp. n., or T. (T.) pleuralis Alexander, 
but are vastly different in the structure of the male 
hypopygium. 

Teucholabis (Teucholabis) idiophaUus, sp. n. 

Mesonotum yellow , patterned with brown; lateral 
portions of scutal lobes with conspicuous blackened' 
areas ; pleura yellow with a, broad blaok dorsal stripe ; 
wings subhyaline, Btigma small, subcircular, dark brown ; 
male hypopygium with basistyle produced apically into- 
a blackened flange ; phallosome appearing as a broadly 
flattened yellow membrane with a long, more sclerotized 
loop. 

Male. —Length about 6*5 mm.; wing 5*8-0 mm. 

Female. —Length about 0 mm.; wing 5 mm. 

Rostrum and palpi black. Antennae black; flagellar 
segments oval, with long verticils. Head dark grey. 

Pronotum and pretergites yellow. Mesonotal prswcutum 
patterned with dark chestnut-brown, the lateral mid 
humeral portions broadly yellow; central portion of 
preecutum slightly paler, with a weak capillary darkened 
vitta that is more expanded at cephalic margin of solerite i; 
soutal lobes ohestnut-brown, with a large blackened 
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lateral spot above wing root; central portion of scutum 
obscure yellow, at the suture with a conspicuous darkened 
triangular area ; scutellum yellow, parascutella darker ; 
mediotergite yellow, the posterior half brownish black. 
Pleura yellow with a broad black dorsal stripe extending 
from the cervical region to the posterior portion of 
mediotergite, relatively narrow on the pleurotergite; 
ventral stemopleurite and meron more reddened, dorsal 
stemopleurite more silvery pruinose. Halteres pale 
yellow. Legs with the cox® and trochanters yellow ; 
femora yellow, the tips narrowly and weakly darkened, 
in cases with the darkening scarcely evident ; tibi® 
yellow ; tarsi passing into brownish black ; posterior 
baaitarsi of male weakly expanded on proximal portions. 
Wings broad, subhyaline ; stigma small, subcircular, dark 
brown ; veins yellow, somewhat darker along cord. 
Costal fringe of male relatively long and dense. Venation : 
Sc moderately long, Sc x ending about opposite mid-length 
of the long Rs ; jR l+a a little longer than j? 2 + 3*4 ; oell 
1st M % long ; m-cu nearly one-half times its own length 
beyond fork of M. 

Abdomen conspicuously banded, the basal half* of the 
segments brownish black, the broad posterior borders 
obscure yellow ; outer segments and hypopygium yellow. 
Male hypopygium (fig. 6 ) with the apicaj lobe of basistyle, 
by produced into a broad flange, the oblique apex blackened 
and microscopically toothed, the outer angle produced 
into a curved black spine ; surface of blade with abundant 
microscopic setul®; basistyle with no well-developed 
mesal flange. Outer dististyle, od, a simple darkened 
cylindrical rod, gently sinuous, the tip narrowly apiculate, 
the surface with conspicuous set®. Inner dististyle, id, 
with the outer lobe produced into a long slender black 
spine, the tip acute, beyond mid-length with two small 
set®; inner lobe shorter and broader, narrowed to an 
acute point. Phallosome, p, of very unusual shape for a 
member of the genus, approached only by inepta, appearing 
as a broadly flattened yellow membrane with a long, more 
sclerotised band or loop. Sternal pockets (male) weakly 
developed. 

Hob. Peru (Junin). 

Holotypc, <J, Satipo, Jauja, altitude 800-000 metres, 
July 29, 1940 {Paprzycki). AUotopotype, $, with the type. 
Puratopotypes, l with type ; 1 December!2, 1940. 
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Teucholabis ( Teucholabis) idiophaUus is related to 
T. (T.) inepta, sp. n., likewise from Peru, both ripeoiee 
having the Bame general type of phallosorae, which is 
quite unique in the genus. The present fly is readily 
told from inepta. by the quite different apical' lobe of the 
basistyle. 

Oonomyia (Progomyia) altivolane, sp. n. 

Belongs to the quinqueplagiata group ; size large (wing, 
male, over 5-5 mm.); legs yellow, the tips of tibiae 
narrowly but oonspicuouslyly dark brown ; outer tarsal 
segments darkened ; wings obscure yellow, the prearcular 
and costal portions light yellow ; a single darkened band 
crosses the wing at the cord, including the stigma and 
involving the veins ; male hypopygium with the basistyle 
terminating in a long curved spine, with a smaller 
triangular tooth at base of the plate. 

Male. —length about 5 mm. ; wing 5*6 mm. 

Female. —Length about 7 mm.; wing 7*2 mm. 

Rostrum and palpi brownish black. Antenna) with 
scape and pedicel light yellow ; basal flagellar segments 
bicolored, black, the bases narrowly yellow; outer 
segments uniformly darkened; flagellar segments oval, 
the outer segments more elongate. Head fulvous, more 
yellow in front. 

Pronotum brownish grey; pretergites light yellow . 
Mesonotum brownish yellow, the surface more or less 
pruinose, with the usual polished black pattern of the 
group, including three areas on the prsBscutum and one 
on each scutal lobe; soutelium black, pruinose, its 
posterior border obscure yellow ; mediotergite grey, the 
cephalic lateral portion ligh* yellow ; pleurotergite light 
yellow, the ventral margin darkened. Pleura yellow, 
heavily patterned with blaok on the anepistemum and 
ventral sternopleurite, the surface pruinose. Halteres 
with stem yellow, knob darkened, its apex light sulphur 
yellow. Legs with coxa obscure yellow, the fore pair 
darkened basally ; trochanters yellow ; femora yellow 
tibiae yellow, the tips narrowly but oonspiououaly dark 
brown; tarsi yellow, the outer segments darkened. 
Win gs with the ground-colour obscure yellow, the pre- 
aroular and oostal areas light yellow ; stigma and a band 
across the cord pale brown, involving the veins and the 
adjacent membrane, the stigma a little darker; remaining 
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veins yellow. Venation : R t before mid-length of petiole 
of oell Ri ; m~m before fork of M. 

Abdomen with tergites darkened, especially the outer 
segments, the markings not forming dark triangles but 
involving the whole segment; stemites and hypopygium 
yellow. Male hypopygium (fig. 9) with the basistyle, b, 
ter minating in a long curved spine, with a smaller tri¬ 
angular tooth at base of plate. Dististyles, id. od, as 
shown. 

Hob. Peru (Huanuoo). 

Holotype, <J, Piedras Grandes, altitude 3000 metres, 
November 30, 1937 (Woylkomlci). Allotopotype, d, 
November 17, 1937. 

Oonomyia ( Progonomyia ) allivolans is closest to O. ( P .) 
acanthias Alexander, differing in the single darkened band 
across wing, the uniformly darkened abdominal tergites, 
and in the details of structure of the male hypopygium, 
as the Bmall lateral tooth at base of spine of the basistyle. 

Oonomyia (Lipophleps) heteromera, sp. n. 

Belongs to the pleuralie group; wings with a weak 
dusky tinge, the costal and outer radial fields yellow; 
cord and outer end of cell 1«< Jf a narrowly seamed with 
brown ; male hypopygium with apical spine of basistyle 
about equal in length to the pale outer lobe, broad-based, 
gradually narrowed to an acute point, the mesal face with 
microscopic setulse; longest spine of phallosome approxi¬ 
mately twice the length of the shorter, delicately fringed 
with setulse for virtually the entire length. 

Male. —Length about 4 mm.; wing 4 mm. 

Rostrum and palpi black. Antennae with scape, 
pedicel, and first segment of flagellum yellow ; remainder 
of flagellum black with the usual very long verticils. 
Head obscure yellow, the oentral portion weakly darkened. 

Pronotum, lateral pretergites and lateral border of 
preesoutum light yellow, the last narrowly bordered 
internally by a blackened line. Mesonotal prosoutum 
li g ht chestnut-brown; soutal lobes similar, the median 
area broadly obscure yellow with a further narrow black 
median vitta; mesal edges of scuta] lobes slightly 
darkened; soutelhtm obscure yellow, the posterior border 
.and a median dash dark brown; mediotergite yellow, 
variegated with brown on cephalic half and again on 
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posterior border. Pleura pale yellow with very con¬ 
spicuous but narrow black stripes that enclose a wider 
line of the ground-colour; dorsal pleurites pale brown. 
Halteres with stem ohscure yellow, knob weakly da rkened 
Legs with coxa yellow, the tips of the fore pair weakly 
darkened ; trochanters yellow ; femora brownish yellow 
darkening to brown just before the narrowly whitened 
tips ; tibia and tarsi pale brown. Wings with a weak 
dusky tinge, the cells beyond cord more yellow, especially 
in the radial field ; stigma dark brown, very conspicuous ; 
cord and outer end of oell ls(! M. t very narrowly seamed 
with brown, the colour involving the veins ; costal border 
narrowly yellow ; veins yellow, except as above described. 
Venation : Sc^ ending a short distance before origin of 
Re. 

Abdominal tergites obscure yellow, the caudal borders 
narrowly blackened, with paler linear markings on disk ; 
stemites yellow, the borders blackened; hypopygium 
infusoated. Male hypopygium (fig. 10) with the-apical 
lobe of basistyle, b, about equal in length to the pale 
outer lobe, broad-based, narrowed gradually to an acute 
black spine ; width of spine across base about two-fifths 
the total length; mesal face of lobe with microscopic 
setulsB. Dististyle, d, bearing a strong curved black 
spine just before the outer end. Phallosome, p, a long- 
oval sclerotized plate bearing two spines that are very 
unequal in length, one being only about one-half the 
length of the other, both blackened and aoutely pointed 
at apices ; longest rod with a linear row of microscopic 
setulee distributed over most of the length. 

Hob. Peru (Junin). 

Rolotype, <J, Huaoapistana, Tarma, altitude 3600-5400 
feet, February 10, 1940 ( Woytkoweki). 

The nearest allied species is Qonomyia ( Lipophlepe ) 
ptracuta Alexander, of Mexico and Central America, 
which differs especially in the structure of the male 
hypopygium. The unusual length and great discrepancy 
in relative proportions between the two spinous elements 
of the phallosome furnish strong specifio char acters in 
the present fly. 

Gonomyia {Lipophlepe) tribuiator, sp. n. 

' Belongs to the manca group; thoracic pleura rather 
heavily striped; legs brownish black to black; wings 
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with a weak brown tinge, the stigma very pale brown, 
scarcely differentiated from the ground *, Sc t ending a 
short distance beyond origin of Be ; abdominal tergitee 
unif orm dark brown ; male hypopygium with the basistyle 
produced beyond the dististyle as a conspicuous fleshy 



Fig. 7 .—Teucholabis jPoraJropwo) fmnidapicaUs, gp. n .; venation. 

Fig. 8 .—Toxorhina (UercUocheilue) euperetw, gp. n.; venation. 

Fig. 9. — Ckmomyia ( Progonomyia)altwolans, up. n.; mate hypopygium. 

10 .—Oonomyia (JApophkp*) hetoromera, gp. n.; male hypopygium. 
Fig. II .—Oonomyia (Lipophlep*) tribukUor , gp. n.; mate hypopygium. 
Fig. 12 .—Erioptem (Emvida) inetrenua, sp. n.; male hypopygium. 

Fig. lZ.-~Molophtius (MotopMUu) paganus, gp. n.; male hypopygium. 
Big* 14.— MolophUus (Molophiiue) pigor, sp. n.; male hypopygium. 

Fig. 10 .—Toxorhina (OeratoeheUw) euperotee, sp. n,; male hypopygium. 

(Symbols: b, basistyle; bd, basal dististyle; d, dististyle; id, inner 
dististyle; ad, outer dististyle ; p, phallosome.) 


lobe; dististyle single, elongate, the length fully five 
times the greatest diameter, the tip narrowly blackened 
and curved.; phallosome with about four points, one of 
which is narrowly blackened at apex and here provided 
with a few microscopic setulse. 
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Male. —Length about 3-5 ram.; wing 4 mm. 

': Bostram and palpi black. An term® black throughout; 
flagellar segments long-cylindrical, with abundant long 
pale set®. Head chiefly dark. 

Pronotum infuscated ; pretergites yellow. Mesonotal 
praascutum grey pruinose, without distinct pattern, the 
humeral region more brightened ; scutum with median 
region yellow, the lobes extensively darkened ; soutellum 
yellow, the base infuscated ; mediotergite yellow, the 
oentral portion weakly darkened; pleurotergite yellow. 
Pleura rather heavily striped, the dorsal portion dark 
brown, the ventral sclerites paler, obsoure yellow, the two 
areas separated by a broad whitish longitudinal stripe ; 
dorsopleural membrane obscure yellow. Halteres weakly 
infuscated. Legs with cox® weakly darkened ; trochan¬ 
ters obscure yellow ; remainder of legs brownish black to 
black, the femoral bases restriotedly brightened. Wings 
with a weak brown tinge, the prearcular and costal fields 
more yellow; stigma very pale brown, scaroely differ¬ 
entiated from the ground; veins brown, a little more 
brightened in the yellowish fields. Venation : Sc t ending 
a short distance beyond origin of Be, 8c t just before this 
origin branohes of; Be relatively long ; m-cu just beyond 
fork of M. 

Abdominal tergites dark brown, the sternites and 
hypopygium light yellow. Male hypopygium (fig. 11) 
with the basistyle, b, produced beyond the dististyle as a 
conspicuous fleshy lobe provided with long coarse set®. 
Dististyle, d, single, Bubterminal, elongate, the length 
fully five times the greatest diameter, the tip blackened 
and slightly curved ; surfaoe with about a dozen strong 
set®, the outermost one stronger and fasciculate. Fhallo- 
some, p, with about four blades, one of whioh is narrowly 
blackened at tip and here provided with a few microscopic 
setul® ; of the longer pale blades, one is subacute at tip, 
the other obtusely rounded; a fourth obtuse point is 
much shorter. 

Hob. Peru (Junin). 

Holotype, <J, Tulumayo Valley, Tarma, altitude 6000 
feet, December 21, 1940 (Woytkoweki). 
i Oonomyia ( Lipophlepe) tribulator is entirely different 
from aU other described species, differing especially in the 
Structure of the male hypopygium. It is perhaps as olose 

Arm, A) Mag, N. Hist. Ser. 11. Vol. ix. 31 
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to 0. (L.) project* Alexander and 0. (L.) eubtemutoalie 
Alexander aa to any other previously described forms, 
bat quite distinct, 

Trentepohlia (Paramongovm) laudabUis, sp. n. 

Meaonotal prsescutum ferruginous with a posterior 
median darkening that extends backward across the 
suture on to the posterior sclerites, leaving the central 
area of scutum and soutellum pale ; pleura and pleuro- 
tergite uniformly yellow ; femora obscure yellow, the 
tips abruptly brownish black ; tibiae obscure brownish 
yellow, the tips blackened ; all tarsi black ; wings yellow, 
patterned with brown, including the wing-tip and seams 
on Me, cord, R & and in the basal cells ; abdominal tergites 
brown, the lateral borders yellow ; stemites yellow. 

Female. —Length about 10 mm.; wing 8 mm. 

Rostrum obscure yellow ; palpi black. Antennae with 
scape black; pedicel dark brown; flagellum broken. 
Head dark brownish grey, the occiput paling to obscure 
buffy yellow; anterior vertex reduced to a narrow line 
that is less than one-half the diameter of scape. 

Pronotum obscure brownish yellow. Mesonotal prse- 
soutum ferruginous, the posterior median portion with a 
broad blaok triangle, the point directed forward, each 
posterior-lateral angle produced backward over the soutal 
lobes and sides of the scutellum, leaving an obscure 
yellow median area on the scutum, scutellum, and extreme 
posterior portion of prsesoutum ; mediotergite brownish 
black, the lateral borders paling to obscure yellow. 
Pleura and pleurotergite yellow. Halteres with stein 
obscure yellow, knob broken. Legs with the oox® and 
trochanters yellow; femora obscure yellow, the tips 
abruptly brownish black, the amount subequal on all 
legs; tibi® obscure brownish yellow, the tips more 
extensively blackened; tarsi black. Wings yellow, 
patterned with brown ; stigma subcircular, dark brown ; 
wing-tip narrowly darkened; restricted brown washes 
along Re, cord, vein R s , central portion of oell M, and 
along margin of cel] 2nd A ; costal border clearer yellow ; 
veins brown, C and 8c light yellow. Venation: 8c t 
ending about opposite twb-tfairds the length of Rt+m ; 
vein R z suberect; oell let M t subequal in length to vein 
R 6 beyond it; m-cu before fork of M ; distance, on 
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posterior wing border between tips of veins t'u 1 and 
let A about equal to one-half the length of m-ou. A 

Abdominal tergites brown, the first segment and lateral 
borders of succeeding segments yellow, more obscure on 
posterior segments; stemites yellow ; genital shield? 
darkened ; cerci long and slender. 

Hob. Peru (Huanuco). 

Holotype, $, Piedras Grandes, altitude 3000 metres, 
September 14, 1937 (Woytkomki). 

The most similar described species is Trentepohlia 
(Paramtmgoma ) fuscipes Alexander, of Amazonian Brazil,' 
which differs in all details of body, leg and wing-pattern, 
and in the venation, as the more oblique vein J2 3 and 
short cell 1 at M a . 

Erioptera ( Etnpeda) destitute, sp. n. 

General coloration dark brown, the humeral region of 
proscutum and the scutelium obscure yellow ; antennas 
black throughout; halteres and legs dark ; wings with 1 
a strong dusky tinge, the stigma a little darker ; cell R t 
very deep; abdomen brownish black; hypopygium 
obscure yellow ; male hypopygium with the branch of 
the outer dististyle flattened, its apex obliquely trunoatedJ 

Male. —Length about 3*6 mm.; wing 4*6 mm. 

Female. —Length about 4 mm. ; wing 4*5 mm. 

Rostrum and palpi black. Antennae black throughout, 
moderately elongate ; flagellar segments oval to long- 
oval. Head grey. 

Pronotum dark brown ; anterior lateral pretergites 
obscure yellow. Mesonotum dark brown, the humeral 
region of praescutum obscure yellow ; soutellum obsoure. 
yellow. Pleura with propleura and mesepistemum darker 
brown than the brownish yellow posterior pleurites and' 
pleurotergite. HaltereB dark brown, the base of stem 
pale. Legs with coxae yellow, the fore pair darker; 
trochanters obsoure yellow ; remainder of legs black, the 
femoral bases restrictedly obscure yellow ; legs provided 1 
with flattened scales. Wings with a strong dusky tinge, 
the stigma a little darker, its limits ill-defined; veins 1 
brown, those in the prearoular field paler, Venation : 
Sc j ending about opposite one-third the length of Be, Be* 
some distance from its tip, the degree somewhat variable ; 
ceil jR, very deep, as in longifwrcate. > 
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Abdomen brownish black ; hypopygium obsoure yellow. 
Male hypopygium much as in longtfurcata, differing as 
follows: Branch of the outer dististyle flattened, the 
apex obliquely truncated. In longtfurcata the branch is 
a slender pale spine, the tip acute. 

Hab. Peru (Junin). 

Holotype, <J, Carpapata, Tarma, altitude 2600 metres, 
May 3, 1940 (Woytkoweki). Allotype, $, Huacapistana, 
Tarma, altitude 1110-1660 metres, March 3, 1940. 

The present fly is closely allied to Erioptera (Empeda) 
longtfurcata Alexander, of Ecuador, differing in slight 
details of coloration and in the structure of the male 
hypopygium, notably of the outer dististyle. 

Erioptera ( Empeda ) instrem.ua, sp. n. 

Size very small (wing, male, 3 mm.); general oolora- 
tion dark brown, sparsely pruinose ; halteres infuscated ; 
legs dark brown; wings with a greyish tinge, the 
prearcular and costal fields clear yellow ; stigma scarcely 
darker ; 8c x ending about opposite mid-length of Re, Sc t 
far from its tip ; cell 22, relatively shallow ; male hypo¬ 
pygium with the outer dististyle profoundly bifid, the 
inner arm arising at a right angle, with coarse teeth at 
its base. 

Male. —Length about 2*6 mm.; wing 3 mm . 

Rostrum and palpi black. Antennse black; flagellar 
segments oval with very long verticils. Head grey. 

Pronotum dark brown ; pretergites obscure yellow. 
Mesonotum dark brown, the surface very vaguely pruinose. 
Pleura reddish, heavily pruinose so as to virtually obscure 
the ground-colour. Halteres infuscated, the base of stem 
yellow. Legs with coxae and trochanters brownish 
testaceous; remainder of legs dark brown ; legs provided 
with linear scales in addition to the setae. Wings with a 
greyish tinge, the prearcular and costal fields dear yellow ; 
stigma scarcely darker; veins pale brown, triohia darker. 
Venation: 8c , ending about opposite mid-length of Re, 
Sc t far from its tip, closer to origin of Re than to rip of 
Sc ,; vein 22, faint, placed at near two-fifths the length 
of petiole of cell 22„ the latter relatively short; m-eu at 
fork of M. 

Abdomen brown, stemites a little brighter; hypopygium 
brownish yellow. Male hypopygium (fig. 12) with the 
outer dististyle, od, profoundly bifid at near mid-length,. 
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either arm subequal in length to the stem; inner arm 
arising at a right angle to the main axis, its outer or 
axillary margin with two or three coarse denticles. Inner 
distiBtyle, id, slender, beyond mid-length a little dilated^ 
thence narrowed to the apex. 

Hah. Peru (Junin). 

Holotype, Satipo, Jauja, altitude 800-900 metres, 
January 18, 1940 (Paprzycki). 

The species having a hypopygium most similar to the 
present fly is Erioptera (Empeda) divaricata Alexander, of 
southern Mexico, which differs in the shorter Sc and in 
the details of structure of the male hypopygium, especially 
of the lateral arm of the outer dististyle and the conforma¬ 
tion of the inner dististyle. 

Molophilus (. Molophilus ) paganus, sp. n. 

Belongs to the plagiatus group; general coloration 
dark brown, including the entire thorax; antenna* 
moderately long, black throughout; halteres with light 
yellow knobs ; legs dark brown ; wings brownish yellow, 
with two slightly darker cross-bands, the second one at 
cord; abdomen, including hypopygium, black; male 
hypopygium with the basal dististyle a slender, gently 
curved rod, the mesal edge with a series of from 16 to 
18 strong appressed spines ; at near one-third the length 
the style bears a strong lateral tooth on margin and a 
slender black spine on face. 

Mode. —Length about 6 mm.; wing 6-6 mm.; antenna 
about 2 mm. 

Rostrum and palpi dark brown. Antennae black 
throughout, relatively elongate ; flagellar segments sub- 
cylindrical to cylindrical; longest verticils exceeding the 
segments. Head dark brownish grey. 

Pronotum brownish black; pretergites black. Meso- 
notum dark brown, the central area of prsascutum still 
darker, brownish black; posterior sclerites of nothin, 
especially the soutellUm, slightly pruinose. Pleura, 
including dorsopleural membrane, brownish blaok, Very 
sparsely pruinose. Halteres yellow, the apex of knob 
dear light yellow. Legs with the coxae brownish black 1 ^ 
trochanters brownish testaoeous; remainder of legs 
uniformly dark brown. Wings with the ground-oolouf 
brownish yellow, with two slightly darker, light hftWn 
cross-bands, the outer one at oord, the inner at neat* 
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one-fifth the length of wing ; veins yellow, darker in the 
patterned areas ; macrotrichia light brown, those along 
oord darker. Venation : R t lying shortly distad of level 
of r-ro ; petiole of cell M a a little more than twice the 
length of m-cu ; vein 2nd A long, ending about opposite 
one-third the length of petiole of cell if,. 

Abdomen, including hypopygium, black. Male hypo- 
pygium (fig. 13) with the beak of basistyle, 6, stout, 
cultriform. Basal dististyie, Id, a slender, gently curved 
rod, with a strong tooth or triangular lobe on mesal edge 
at near one-third the length ; on face of style nearly 
opposite this tooth with a slender black spine ; lower or 
mesal edge of style on distal two-thirds with about 16 
to 18 strong appressed spines, the more basal ones shorter 
and stouter ; apex of style an acute spine. 

Hub. Peru (Huanuco). 

Holotype, Piedras Grandes, altitude 3000 metres, 
November 17, 1937 (Woytkoweki). 

MolophUus (Molophilue) paganus is quite distinct from 
all other related species in the details of structure of the 
male hypopygium. This agrees most closely with M. (M.) 
fiapricornis Alexander, of Colombia, but the details are 
quite different. 

MolophUus (MolophUus) piger, sp. n. 

i • 

Belongs to the plagiatue group; allied to perseus ; 
general coloration dark brownish grey; antennas short 
in both sexes ; halteres pale yellow ; legs brownish black, 
the femoral bases obscure yellow; wings greyish sub- 
hyaline, with two slightly darker, pale brown cross-bands, 
the second at the cord; abdomen brownish black, the 
hypopygium a little brightened ; male hypopygium with 
the basistyle a strong rod terminating in a long straight 
spine, the outer margin of style with a linear series of 
from 10-16 subereot spines, the side of style at basal 
third with a further group of strong spines and seta. 

Male .—Length about 4-4-5 mm.; wing 5-5-5 mm. 

. Female. —Length about 5-5 mm.; wing 5-5 mm. 

Rostrum and palpi black. Antenns black throughout; 
flagellar segments oval, gradually decreasing in length 
outwardly, the terminal segment smallest. Head dark 
*K>y- 

Thorax almost uniform dark brownish grey, the 
prsescutum with the humeral region a little reddened; 
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pretergites light yellow, pleura darker. Halteres uniform 
pale yellow. Lege with the cox® dark brown ; trochanters 
yellow ; remainder of legs brownish black, the femoral 
bases obscure yellow. Wings greyish subhyaline, slightly 
more yellowed at base ; two pale brown cross-bands, one 
at the basal fourth of wing, the second at cord; veins 
pale brown, trichia long, dark brown. Venation : R% 
varying from about opposite to only a little beyond level 
of r-tn ; petiole of cell about twice the length of m-cu ; 
vein 2nd A long and sinuous, terminating about opposite 
the cephalic end of m-cu or slightly beyond. 

Abdomen brownish blaok ; hypopygium a little bright¬ 
ened. Male hypopygium (fig. 14) with the beak of basistyle, 
b, slender, around its base with numerous small set®. 
Outer dististyle, od, with the two arms very unequal in 
size and shape. Basal dististyle, hd, a strong rod, 
terminating in a long straight spine ; outer margin back 
from spine for more than one-half the remaining length 
of style with a single linear unbroken series of from 10 
to 10 strong suberect spines ; side of style at basal third 
With a further group of strong spines and set®. Phall- 
osomic plate narrow, obtusely rounded at apex. 

Hob. Peru (Junin). 

Hobtype, Carpapata, Tarma, altitude 2600 metres, 
May 3, 1040 ( Woytkmvski). AUotopotype , $, May 1, 1940. 
Panratopotypes, 4 $, May 3-4, 1940. 

Molophilus [Molophilus) piger is closest to M. (M.) 
chiriquiensis Alexander, of northern Panama, which 
differs in the smaller size, slightly different coloration, 
and the details of structure of the male hypopygium, 
Especially the basal dististyle, which is long and narrow, 
with only seven or eight strong spines on outer margin. 
Jf. ( M.) perseus Alexander, of Colombia, is also allied, 
differing very evidently in the unpattemed wings. The 
original description of perseus describes the thorax as 
being light yellowish brown, but the notum is more 
correctly described as being dark brownish grey, 

Toxorhina (Ceratocheilus) superstes, sp. n. 

Allied to americana ; general ooloration grey, the 
pnescutum with three conspicuous black stripes, the 
scuta! lobes similarly darkened ; halteres pale yellow; 
legs blaok ; wings subhyaline, the prearcular field yellow ; 
veins delicate; anterior branch of Bs longitudinal in 
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position ; cell 2nd A long ; male hypopygium with the 
outer branch of style a simple unnotched structure, the 
inner branoh a pale spatulate blade. 

Male. —Length, excluding rostrum, about 8 mm.; 
wing 6*5 mm.; rostrum about 5 mm. 

Rostrum nearly as long as body, black. AntenntB short, 
black throughout; flagellar segments short and crowded. 
Head grey, the centre of vertex infuscated. 

Cervical region black. Pronotum grey. Mesonotum 
light grey, the prsescutum with three conspicuous black 
stripes, the scuta! lobes similarly darkened. Pleura grey, 
variegated with darker, especially on the dorsopleural 
region and ventral stemopleurite. Halteres uniformly 
pale yellow. Legs with the coxae brownish testaceous, 
grey pruinose ; trochanters brownish yellow ; remainder 
of legs brownish black, the femoral bases restriotedly 
brightened. Wings (fig. 8) subhyaline, the prearcular 
field yellow ; veins brown, those in the prearcular field 
yellow. Veins much more delicate than in americana. 
Venation : Compared with americana , anterior branoh of 
Ra more longitudinal in position so that cell R t at margin 
is more extensive, approximately one-third as wide as 
cell R t ; cell 1st M t small, shorter than the veins beyond 
it; cell M t correspondingly deep ; cell 2nd A longer. 

Abdominal tergites dark brown, pruinose; basal 
stemites brightened ; hypopygium obscure yellow. Male 
hypopygium (fig. 15) with the apical spine of basistyle, b, 
broad on basal half, thence narrowed to the subacute tip. 
Outer dististyle, od, a simple, unnotohed structure that 
gradually narrows outwardly, the darkened tip obtuse; 
surface of basal two-thirds with abundant microsoopic 
setulee; apex microscopically roughened. Inner dististyle 
or branch, id, a long pale spatula, its base with numerou 
strong setae, the distal half a flattened oval blade. ,,, 

Hob. Peru (Junin). 

Holofype, £, Huaoapistana, Tarma, altitude 3600-5400 
feet, February 6, 1940 {Woytkowaki). , 

Toxorhina { CeratocheUus ) tuperatea is quite distinct from 
T. (C.) americana (Alexander), which is its nearest ally. 
It is readily told by the venation and especially by the 
structure of the male hypopygium, notably of the 
dististyles. 
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XXXVII.— Ante from the Colombo Museum Expedition to 
Southern India , September-October 1938. By Horace 
Donibthorpe, F.Z.S., F.R.E.S., etc. 

[PUte II.] 

The ants in this collection comprise some thirty-eight 
forms, including eight new species and one new variety. 
Some of the species are found in Ceylon, others in Burma, 
and the whole collection is of considerable interest. 

Subfamily Ponerinie. 

1. Diacamma rugosum Le Guill., var, jerdoni Forel, Rev. 

Suisse Zool. ii. p. 401 (1903); [eculptvm, Bingham, 
Faun. Brit. Ind., Hym. ii. p. 80 (1903).] 

Five 5^. Nadungayam. 200 ft.. Malabar, S. India, 
16—22. ix. 38. 

Distribution. —Ceylon ; widely distributed in India. 

2. Pachycondyla ( Bothroponera ) tesserinoda Emery, Ann. 

Mus. Stor. Nat. Genova, ix. p. 368 (1877). 

Four Dohnavur, 350 ft., Tinnevelly District, S. 
India, 30. ix. and 1. x. 38. 

Distribution. —Ceylon, S. India, Assam, Burma. 

3. Pachycondyla ( Bothroponera ) henryi, sp. n. 

ij!. Dark brown, mandibles, antennte. lobes of frontal 
carinae, posterior border of segments of gaster narrowly, 
and legs reddish, tarsi and apex of antennae lighter, teeth 
of mandibles black. Clothed with long outstanding and 
short decumbent yellow hairs. Sculpture consisting of 
large shallow punctures, space between «nore or less 
rugose and marked with fine small punctures. 

■Head large, subquadrate, broader than thorax, posterior 
angles rounded, posterior border slightly emarginate ; 
mandibles large, triangular, finely striate, and with latger 
and smaller punctures, masticatory border armed with 
seven blunt teeth, the apical one longer and more pointed ; 
dypeiis narrow, with a medial carina, anterior margiri 
bluntly pointed in centre ; frontal tarings large, lobes weft 
developed ; frontal furrow short, but rather wide, aha 
deep; « antennal foveas large and deep; antennas long, 
stout, scape not reaching posterior border of head ;firm 
joint of funiculus if anything shorter than seqond, lain 
joints thickened to apex, last joint somewhat flat', bluntly > 
pointed, longer than the two preceding taken together; 
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eyes moderate, oval, somewhat convex. Thorax narrowed 
‘to base; pronotum oonvex, rounded in front and at aides-, 
pro-mesonotal suture distinct; meso-epinotal suture want¬ 
ing ; epinotum unarmed, gradually sloping to base, no 
marked angle between dorsal surface and declivity. Node 
of pedecil simple, unarmed, convex, rounded anteriorly 
and at sides; gaster narrowed to base, the constriotion 
between the first and second segments very marked, the 
punoturation of the last segments not nearly so coarse as 
that of the rest of the body. 

Long. II mm. 

This distinct species comes nearest to tesserinoda, but 
besides being considerably larger the sculpture is entirely 
different. 

Described from two workers. Dohnavur, Tinnevelly 
District, 8. India, 30. ix. 38. 

Type in B.M. (N.H.). 

I have named this sjiecies in honour of Mr. G. M. Henry, 
who captured the ants of this expedition. 

4. Euponera ( Meaoponera ) melanaria Emery, Ann. Soc. 

Ent. France, lxii. 200, note (1803). 

o (undescribed). Brownish yellow, eyes black, antennae 
except scape and first joint of funiculus dark brown, 
cohered with long outstanding and short decumbent 
yellow hairs, shining, very finely punctured. 

Head about as long as broad, rounded behind eyes, 
posterior border slightly emarginate, with a narrow raised 
margin; mandibles short, reduced, bluntly pointed ; 
clypeus convex, rounded anteriorly ; clypeal foveas round, 
deep ; suture between clypeus and frontal area distinct; 
frontal area large, flat, triangular, finely but distinctly 
defined ; frontal carinse very short, round ; antennae long, 
13-jointed; scope short, slightly longer than broad; 
funiculus with 1st joint very short, transverse, consider¬ 
ably shorter and somewhat narrower than scape; the rest 
of the joints longer than broad, of about equal breadth, 
last joint slightly longer than the preceding; eyes large, 
jkidney-shaped, situated on each side of the head ; ocelli 
moderate, oval, placed on vertex of head. Thorax 
oonvex, narrowed in front and behind, broadest just 
before insertion of the wings; pronotum transverse, 
furnished with a short, finely margined neck, dorsal 
surface convex, sides encircling the mesonotum ; meso- 
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notum very convex, broad oval, sides and front rounded, 
a short pointed carina extends from centre of anterior 
border ending in a rather broad short furrow ; mayrian 
furrows wanting ; parapsidal furrows narrow but distinct; 
the mesonotum and scutellum are divided by a short 
transverse furrow ; scutellum convex and prominent; 
metanotum narrow, transverse, somewhat raised ; epinotum 
long, sloping, no angle between dorsal surface and 
declivity. Petiole, furnished with a rather high node, 
straight posteriorly, sloping anteriorly, armed beneath 
with a projection toothed at apex and base ; gaster short, 
oval, oonstriction between posl-petiok and second segment 
well marked ; pygidium armed with a long, sharp, curved 
spine; cerrt well develojied; genitalia prominent; 
stipites large, curved, bluntly pointed ; sagitse sharply 
pointed. Wings iridescent, veins and pteoostigma light 
brown ; two discoidal , two cubital cells present; radial 
ceU long, closed, slightly appendiculate. 

Long. 0’3 mm. 

. Described from a single specimen, Nadungayam, 200 ft., 
Malabar, S. India. 1H-22. ix. 38. Male type in B.M. 
<N.H.). 

3. Cryptopone testacea Mots., Bull. Soc. Nat. Mosco, 
xxxvi. p. 15 (1803), $; Emery, Ann. Soc. Ent. 
France, 1893, p. 240, $!. 

Seven winged $$. Nadungayam, 200 ft., Malabar, S. 
India, 10-22. ix. 38. 

Distribution. —Ceylon. 

f (undescribed). Yellow, eyes black, pubescence, 
Sculpture and colour much as in ?. 

Head across eyes about as broad as long, slightly 
narrowed posteriorly, posterior angles rounded ; mandibles 
small, much reduoed, pointed at apex ; clypeus convex, 
anterior border rounded ; clypeal fovese very small, round ; 
cheeks very short; frontal carinse very short, round, with 
a small shallow hollow between; frontal furrow short; 
antennas missing; eyes large, somewhat kidney-shaped, 
situated at sides of head, anterior border very dose to 
posterior border of clypeus ; ocelli round, prominent, not 
-dose together. Thorax not broader than head together with 
eyes, narrowed posteriorly ; pronotum transverse, margined 
^gtnd furnished with a neck anteriorly, sinuate on each 
aide ; mesonotum convex, oval, slightly broader them long, 
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with a short median furrow anteriorly; mayrian furrow* 
very indistinctly indicated; scuteUum convex, sub¬ 
quadrate ; metanotum transverse, slightly prominent; 
epinotum rounded, not showing an angle between dorsal 
surfaoe and declivity ; node of petiole rather high, thick, 
rounded at apex, anterior surfaoe sloping, posterior surfaoe 
straight; gaeter long, slightly curved, without a constric¬ 
tion between post-petiole and second segment, but the 
suture very distinctly defined ; hypopygium armed with 
a short, sharp, curved spine ; cerci developed ; genitalia- 
indistinct. Legs long, slender, all the tibiae furnished with 
one peotinate spur. Wings as in the 9 , but shorter, 
iridiscent, pterostigma and veins yellow, one discoidat, two 
cubital, and one long, closed, radial cell present. 

Long, about 5 mm. 

Described from a male. Dohnavur, 350ft., Tinnevelly 
District, 8. India, 5. x. 38. 

I believe this to be the male of Cryptopone testacea ; 
though larger, it agrees fairly well with Wheeler’s descrip¬ 
tions of the males of two speoies of Cryptopone from Java 
and Borneo respectively. 

<J type in B.M. (N.H.). 

It is doubtful if Emery’s worker Mongs to the same 
speoies as Motschulsky’s female. The length of the former 
is only 2-5 mm., whilst that of the latter is 5 mm. and 
over. In all the known species of Cryptopone the female 
is very little larger than the worker. Bingham [Faun. 
Brit. India, Hym. ii. p. 106 (1908)] incorrectly gives the 
length of the worker as 6 mm. 

0. Leptogmys ( LobopeUa) processionalis Jerdon, Madras 
Journ. Lit. Sci. xvii. p. 118 (1861). 

One <J. 11 95- Tenmalai, 500-800 ft., Travancore, 
S. India, 11-17. x. 38. 

Distribution. —India, Ceylon. 

7. Anochetus mordax, sp. n. 

Brownish yellow, disc of head, pronotum, and 
petiole yellowish brown, mesonotum and epinotum 
varying from black to blackish brown, legs yellow, eyes 
black ; shining; olothed with not long, scattered, out¬ 
standing yellow hairs ; scape of antennae pubescent. 

Head chiefly smooth and shining, across the eyes about 
as broad as long, posterior border deeply excised, posterior 
angles bluntly rounded, sides of head sinuate before the- 
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rounded prominence below eyes and more gradually so 
behind the same ; mandibles about as long as two-thirds 
of the head, with a few scattered small punctures on upper 
surface, armed with three pointed apical teeth, the lower 
one being the longest, the middle one, which is situated 
on the lower tooth near to the junction of that with the 
upper'tooth, is much shorter than the other two, a row 
of extremely small denticules, or little tubercles, extends 
along the inner margin of the mandibles below the apioal 
teeth; c lypeus concave anteriorly, slightly convex pos¬ 
teriorly, anterior margin roundly excised, anterior angles 
terminating in a blunt point, narrowed and extending in 
a point which is finely longitudinally striate, between the 
frontal earinae ; frontal carinse and vertex of head finely 
longitudinally striate, the striae of the latter oblique at 
sides ; antennal furrow broad ; eyes large, round-oval, 
prominent, with a few curved striae round inner sides ; 
antennas long, scape extending a little beyond posterior 
angles of head, all the joints longer than broad, first joint 
considerably longer than second, last joint a little longer 
than the two preceding taken together. Thorax long, 
narrow ; pronotum not as broad as head, but considerably 
broader than rest of thorax, convex, rounded and finely 
margined at sides, narrowed in front to form a neok which 
is transversely striate, sides of disc longitudinally striate ; 
dorsal surface of mesonotum transversely striate, sides 
smooth; epinotum transversely striate, dorsal surface 
considerably longer than declivity, the latter rather 
abrupt. Scale of pedicel high, unarmed, rounded at apex, 
anterior surface slightly concave, sloping, posterior surface 
flat; gaster long oval, smooth and shining, narrowed 
behind, oonstriotion between 1st and 2nd segments 
marked. 

Long. 7 mm. 

Described from 11 workers. Dohnavur, 350 ft., Tinne- 
velly District, S. India, 30. ix. 38. 

Type in B.M. (N.H.). 

This species does not fit into the tables of either Forel 
[Joura. Bombay Nat. Hist. Soo. xiii. pp. 58-60 (1900)] 
or Bingham [Faun. Brit. India, Hym. ii. pp. 39-40 (1903)]. 
Of the species described since it oomes nearest t o JL. 
gracilis Karawajew from Java [Knowia, iv. p. 286 (1925)], 
but the construction of the apioal teeth of the mandibles 
is quite different, etc. 
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Note .—In Bingham’s table (i. c.) he gives for A. yerbwryi 
Forel: “ Pro-, meso- and metanotum punctate, not 
striate,” and in the description, “ Head .... faintly 

longitudinally striato. The meso- and mesonotum 

transversely striate ”! 

Subfamily Pseudomyrinlnss. 

8. Sima rufonigra Jerd., Madras Joum. Lit. Sci. xvii.* 
p. Ill (1851). 

One del. $, 2 $$. Trenmalat, 500-800 ft., Travanoore, 
S. India (?); Dohnavur, 350 ft., Tinnevelly District, 
S. India, i. x. 38 ($$). 

Distribution. —Continental India, Ceylon, Sumatra. 

ft. Tetraponera nigra Jerd., Madras Joum. lit. Soi. xvii, 
p. 112 (1851). 

One del. $. Dohnavur, 350 ft., Tinnevelly District, 
S. India, i. x. 38. 

Distribution. —Continental India, Ceylon. 

Subfamily MynnielneB. 

10. Pheidole (Pheidole ), sp. 1 

Ten Dohnavur, 360 ft., Tinnevelly Distriot, 

S. India, 30. ix. 38. 

It is quite impossible to name the workers of Pheidole 
species unless a soldier be present also. 

11. Mpnnicaria brunnea Saunders, Trans. Ent. Soc. 
Lond. in. p. 57 (1841). 

Eight Nadungayam, 200 ft., Malabar, S. India, 
16-22. ix. 38, and Dohnavur, 350 ft., Tinnevelly Distriot, 
S. India, 30. ix. 38. 

Distribution. —India, Ceylon, Sumatra. 

12. Grematogaeter ( Acroctslia) brunnea Smith, Bubsp. 
subnuda Mayr, Verh. ZqoI. Bot. Ges. Wien, xxviii. 
p. 682 (1878). 

Three Dohnavur, 350 ft., Tinnevelly District, 
S. India, 30. ix. 38. 

Distribution. —India, Assam, Burma. 

♦In the ‘ (tenor* Inmotorom’ tte votam Is iaooweSty (ins as “ 18.**" 
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13. Crematogaater (Acrocoelia) rothneyi Mayr, Verb. Zool. 

Bot. Oes. Wien, xxviii. p. 685 (1878). 

One Dohnavur, 350 ft., Tinnevelly District, 8. 
India, 1. x. 38. 

Distribution. —India. 

14. Monomorium ( Hotcomyrmex) glabrum Andre. Spec. 

Hym. Europe, ii. p. 345 (1883). 

Four 5?- Dohnavur, 350 ft.. Tinnevelly District, 
S. India, 1. x. 38. 

Distribution. —The whole of India. Ceylon and Burma. 

15. Monomorium ( Hotcomyrmex) acabriceps Mayr, Verh. 

Zool. Bot. Ges. Wien, xxviii. p. 672 (1878). 

One $. Dohnavur, Tinnevelly District, 350 ft., S. 
India. 8. x. 38. 

Distribution. -India. 

16. Meranojtlus lewis, sp. n. 

Head, thorax, antennas, legs, first joint of pedicel, 
and anterior margin of gaster very narrowly, yellowish 
red, eyes and teeth of mandibles black, olub of antennse 
brown, post-petiole reddish brown, bordered with black, 
gaster very dark brown, almost black. Head, thorax and 
petiole mostly smooth, shining, olothed with longer and 
shorter outstanding yellow hairs, thicker on the gaster. 

Head slightly longer then broad, narrowed in front, 
sides rounded, sinuate before posterior angles, posterior 
angles pointed, posterior border truncate, vertex, with a 
few faint longitudinal strise ; mandibles triangular, closely 
longitudinally striate, armed with four sharp teeth; 
dypeus fiat, with a few longitudinal strise, a narrow carina 
on each side ends in a small sharp tooth at comers of 
anterior border, which is margined and truncate ; frontal 
area indistinct; frontal carinee pointed, widely separated, 
continued to form a margin above the large wide, shallow, 
smooth antennal grooves ; antennae fairly long, 9-jointed, 
with a 3-jointed club; cheeks with several raised longi¬ 
tudinal ridges ; eyes moderate, round-oval, prominent. 

Thorax transverse ; pro-mesonotal shield transverse, 
convex, covered with a number of faint oblique l ongitudinal 
strise, narrowly margined anteriorly, sinuate before the 
short, pointed, anterior angles, posterior angles armed with 
a rather long pointed spine, posterior bonder margined; 
epinotum concave, margined at sides, armed with twolpng 
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thin sharp spines; petiole flat, transverse, margined; 
poet-petiole globose, margined, slightly narrowed pos¬ 
teriorly, covered with a network of raised ridges ; gaater 
heart-shaped, anterior border excised and narrowly 
margined, sculpture of anterior portion consisting of 
finely raised longitudinal ridges and very fine punctures. 

Long. 4 3 mm. 

Described from two workers. Dohnavur, 350 ft., 
Tinnevelly District, S. India, 1. x. 38. 

Type in B.M. (N.H.). 

This very distinct species is chiefly distinguished by its 
mostly smooth surface. 

There are four specimens of thiB species in the B.M. 
from Ceylon : “ S. P. Hambantota, T. B. F., 6 & 7 Feb. 
’09. Ceylon, T. B. Fletcher, 1909-137.” 

17. Mmmoplue carinatus, sp. n. 

9- Head, thorax and legs black, cheeks yellow above, 
petiole and post-petiole yellowish brown, gaster brownish 
yellow with dark markings, clothed with longer and 
shorter outstanding curved yellow hairs, thicker on gaster. 
Soulpture of dorsal surfaoe of head and thorax consisting 
of longitudinal raised ridges, or carin©, which form a 
network and enclose larger and smaller, round, shallow 
punctures. 

Head triangular, narrowed in front, broadest behind, 
posterior angles round, prominent, posterior border 
slightly but widely excised ; mandibles massive, triangular, 
covered with numerous fine raised ridges, armed with four 
strong teeth; clypeue concave before anterior border, 
which is truncate, smooth and shining, with scattered ! 
punctures, thioker at the sides ; frontal area transverse, 
triangular, smooth and shining; cheeks with strong 
longitudinal raised ridges ; antennal grooves wide, deep, 
smooth and shining anteriorly, striate posteriorly; 
antennae missing ; eyes large, convex, round-oval; ocelli 
moderate. Thorax triangular, broadest across anterior 
angles, dorsal surfaoe flat, anterior angles pointed ; suture 
between mesonotum and soutellum narrow but deep; 
scutetlum transverse, triangular; epinotum armed with 
two short, broad, but pointed teeth, dorsal surface shorter 
than declivity, longitudinally striate, declivity somewhat' 
ooncave; very smooth and shining. Petiole with a rather 
high node, bidentate at apex, anterior surface slanting. 
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smooth and shining, posterior surface shorter, smooth and 
shining in centre, striate at sides, sides of petiole ‘with 
shallow round punctures enclosed in raised ridges, 
armed beneath with a narrow projection, ending in a 
short blunt tooth anteriorly, projecting forward; poet- 
petiole with sculpture similar to but stronger than that of 
petiole, globose, rounded at sides and in front, margined 
behind; armed beneath with a short sharp tooth projecting 
downwards; garter oval, somewhat deeply exoised 
anteriorly, the very long first segment covered with 
moderate, shallow, round punctures. Wings wanting. 
Long. 8-5 mm. 

Type in B.M. (N.H.). 

Described from a de&lated female. Amarambalam 
Forest, 500-1500 ft., Malabar, S. India, 20. ix. 38. 

This distinot species does not agree with any known 
description, nor does it t>elong to any of the workers 
described for these regions. 

18. Cataulacus lotus Forei, Hist. Nat. Madagascar, xx. 
p. 145 (1891). 

One del. ?, 6 Tenmalai, 500-800 ft., Tranvancore, 

8. India, 11-17. x. 38. 

Distribution. —Bengal, Burma, Tenasserim. 

( Subfamily Formlahus. 

19. Anoplolepis longipes Jerd., Madras Joum. Lit. Soi. 
xvii. 3. 122 (1851). 

Two Tenmalai, 500-800 ft., Tra van core, S. India, 
11-17. ix. 38. 

Distribution. —Warm parts of Asia ; imported into the 
tropics by commerce, and becoming a cosmopolitan 
species. 

20. QBcophyUa smaragdina F., Syst. Ent. p. 828 (1755). 

One del. $, 7 Dohnavur, 350 ft., Tinnevelly 

District, S. India, 1. x. 38. 

Distribution. —India, Indochina, Ceylon, Sonde Isles. 

21. Camponotus (TansBmyrmex) angusticoUis Jerd., Madras 
Joum. Lit. Soi. xvii. p. 120 (151). 

One large $. Siruvani-Muthikolam, 1700-8000 ft., 
Coimbatore District, S. India, 23-26. ix. 38. 

Distribution. —India. 

Ann. A Mag. N. Hist. Bar. 11. Vol. ix. 32 
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22. Camponotue (Tansemyrmex) barbatue Rog., sub. sp. 
taylori Forel, Joum. Bombay Nat. Hist. 800. vii. 
p. 241 (1892). 

One 5- Tenmalai. 500-800 ft., Travancore. 8. India, 
11-17. x. 38. 

Distribution. —India. 

23. Gamponotue (Tansemyrmex) variegatue Smith, Ca£ 

' Hym. Brit. Mus. vi. p. 19 (1858). 

Two large % K. Dolma vur, 350 ft., Tinnevelly District, 
S. India, 1. x. 38. 

Distribution. —Ceylon, Burma, Singapore. 

24. Camponotue (Tansemyrmex) compreseus F., Mant. Ins. 
i. p. 307 (1787). 

Thirty-two (WU and Shencotta, 8. India, 11. x. 38; 
Dohnavur, 360 ft., Tinnevelly District, S. India, 1. x. 38. 
Distribution. —India, Ceylon. 

25. Camponotue (Myrmoeericue) rufoglaucue Jerdon, 
Madras Joum. Lit. Soi. xvii. p. 124 (1851). 

Thirty Dohnavur. 350 ft., Tinnevelly District, 
S. India, 8. x. 38. 

Distribution. —India, Ceylon, Assam, Burma. 

26. Camponotue (Myrmoeericue) rufoglaucue Jerdon, subsp. 
paria Emery, Ann. Mus. Stor. Nat. Genova, xxvii. 
p. 513 (1889). 

Two $5- Nadungayam, 200 ft., Malabar, S. India, 
16-22. ix. 38. 

Distribution. — India, Ceylon, Assam, Burma, Siam. 

27. Camponotue (Orthonotomyrmex) eericeue F., Suppl. 
Ent. Syst. p. 279 (1798). 

One del. $, 25 Tutioorin, S. India, 18. x. 38. 
This was probably a young oolony, as none of the workers 
are large enough to be called soldiers. Sixty (J$ It and §g). 
Dohnavur, 350 ft., Tinnevelly District, S. India, 30. ix., 
1 & 8. x .38. Some of these soldiers, and also workers, 
possess blood-red heads, =var. sanguiniceps Donis. 

Distribution. —Tropical Africa, Egypt, Arabia, India, 
Indoohina, Ceylon. 

28. Camponotue (Orthonotomyrmex !) punicepe, sp. n. 

5). Head, thorax, pedicel, coxae and trochanters reddish 
pink, antennse and spurs reddish yellow, anterior pair of 
legs brownish red, posterior pairs of legs and gaster black. 
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Clothed with long outstanding golden hairs, head and 
thorax with silvery pubescence which does not ohseure 
the punoturation, gaster with rather close decumbent 
golden hairs or pile. Anterior tarsi furnished with rather 
close golden bristles beneath, posterior pairs with not so 
close reddish bristles above and beneath, posterior tibiae 
with a row of black bristles or spines beneath. 

The punoturation of the head, body and legs is similar 
to that of aerieevs, being of a close granular nature. 

Head slightly shorter in proportion to its breadth than 
in aericcua. Meso-epinotal suture deeper and more 
marked ; epinotum excised in centre of basal border, 
posterior angles bluntly pointed, sides strongly ridged, the 
surface beneath the ridges being considerably hollowed 
out; pedicel furnished with a scale rather than a node, 
apex narrowed and rounded, anterior surface slightly 
concave and sloping, posterior surface upright, slightly 
convex ; gaster as in aerieevs. 

Long. 8-5 mm. 

Described from nine workers. Dohnavur, 360 ft., 
Tinnevelly District, S. India, 1. x. 38. 

Type in B.M. (N.H.). 

This handsome species comes quite dose in general 
appearance to C. (O.) aerieevs F., but the epinotum and 
(tedioel are quite different. 

It does not agree with Emery’s interpretation of the 
subgenus Orthonotomyrmex, for the scale is not low, nor 
has it the form of a round node. On the other hand, it 
does not fit into any of the other subgenera, in which he 
says the scale is thick or thin but never nodiform. 

It does not seem practical to make a new subgenus for 
this insect. 

29. Polyrhachia ( Campomyrma) exercita Walker, Ann, 
Mag. Nat. Hist. (3), iv. p. 370 (1869)=sd#peafei 
Mayr, Verh. Zool. Bot. Qes. Wien, xii. p. 683 (1862); 
Donisthorpe, Ann. 3fcg. Nat. Hist. (10) ix. p. 676 
(1932). 

Eleven Dohnavur, 360 ft., Tinnevelly, S. India, 
1.x. 38. All these specimens have dark legs. 

Distribution. —India, Ceylon. 

,30. Polyrhachia ( Myrmothrinax ) thrinax Roger, Berl. Ent. 
Zeits. vii. p. 152 (1863). 
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Seventeen 55* Nadungayam, 200 ft., Malabar, 8. 
India, 16-22. ix. 38. 

Distribution. —S. India, Bengal, Ceylon, Burma, Java. 

31. Polyrhachis (Myrmothrinax) thrinax Roger, var. 
mucronis, var. n. 

In this variety the oentral spine on the petiole is 
simple instead of being bimuoronate as in the typioal 
form. 

Seven Nadungayam, 200 ft., Malabar, 8. India, 
16-22. ix. 38. 

32. Polyrhachis (Myrmhopla) tibialis Smith, Cat. Hym. 
Brit. Mus. vi. p. 63 (1858). 

Two $5. one w. $. Tenmalai, 500-800 ft., Travancore, 
8. India, 11-17. x. 38; 1 5, Nadungayam, 200 ft., Malabar, 
8. India, 16-22. ix. 38. 

Distribution. —India, Burma. 

33. Polyrhachis (Myrmhopla) tibialis Smith, var. jiarsis 
Emery, Ann. Mus. Stor. Nat. Genova, xl. p. 717, 
nota (1901). 

Ohe 5- Nadungayam, 200 ft., Malabar, 8. India, 
16-22. ix. 38. 

Distribution. —8. India, Ceylon. 

34. Polyrhachis (Myrmhopla) binghami Forei, Journ. 
Bombay Nat. Hist. 80c. viii. pp. 25, 33 (1893). 

Three 55- Tenmali, 500-800 ft., Travancore, 8. India, 
11-17. ix. 38. 

Distribution. —Burma. 

35. Polyrhachis (Myrma) illaudata Walker, Ann. Mag. Nat. 
Hist. (8) iv. p. 373 (1859); Donisthorpe, Ann. Mag. 
Nat. Hist. (10) ix. p. 576 (1932)a»«ioyrt Roger, Verz. 
Formioid, p. 7 (1863). 

Two 55* Nadghani Ghaut, Gudalur District, 3000 ft., 
8. India, 21. ix. 38. 

Distribution. —8. India, Bengal, Ceylon, Indochina, 
Sonde Isle. 

36. Polyrhachis (Myrma) latispinosa, sp. n. 

?. Black, olothed with dose decumbent golden hairs, 
slightly more silvery in colour on head and thorax, and 
with long outstanding golden hairs. Pronotal spines long, 
sharp, pointing forwards; epinotum armed with very bluntly 
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pointed teeth; scale armed with four teeth, those on 
the upper lateral angles short, broad, but sharply pointed, 
those on the sides shorter and sharper. The space 
between the two upper teeth is produced in the centre 
into a very blunt, short, rounded tooth or projection, 
posterior surface of scale convex and somewhat rugose, 
anterior surface flatter and less rugose. 

Wings yellow, pterostigma and veins yellowish brown. 

Long. 10 nun. 

Described from a winged female. Tenmalai, 500-800 
ft., Travancore, S. India, 11-17. x. 38. 

Jgfpe in B.M. (N.H.). 

''37. Polyrhachis ( Myrma ) duodentata, sp. in 

9. Similar to latispinosa in size, colour, sculpture and 
clothing. 

Pronotal spines the same ; epinotal teeth somewhat 
sharper ; the four teeth on the scale sharper and thinner, 
the space between the upper teeth produced in centre to 
form two short, small teeth. 

Wings as in latispinosa. 

Long. 10 mm. 

Described from a winged female. Nadungayam, 
200 ft., Malabar, S. India, 16-22. ix. 38. 

Type in B.M. (N.H.). 

These two species are very similar in appearance, and 
come near to illaudata Walker. They differ in not 
possessing long teeth or spines on the upper lateral 
angles of the scale, nor is the space between these teeth 
truncate as in that species. The epinotal teeth are more 
distinct (those of Maxidata being distinctly rounded) ; the 
golden colour is not so deep; they are a little smaller and 
the gasters are less voluminous. From proximo Roger 
and intermedia Forel, besides not having the long teeth 
or spineB on the upper lateral angles of the scale, they 
differ in not having the side teeth bimucronate. They are 
much too large to be the female of convern Roger, which 
is similarly clothed, etc., in the worker. 

38. Hemioptica scissa Roger, Berl. Ent. Zeits. vi. p. 240 

(1862). 

Fifteen 59- Tenmalai, 500-800 ft., Tranvanoore, S. 
India, 11-17, x. 38; Dohnavur, 350 ft., Tinnevelly 
District, S. India, 8. x. 38. 

Distribution. —Ceylon. 



4fl2 


Mr. G. E. J. Nixon on 


XXXVIII.— A remarkable new Genus of Telenominse 

(Hym., Proctotrupoidea, Scelionidse). By G. E. J. Nixon, 

B.A., Imperial Institute of Entomology. 

Nasdia, gen. nov. 

cf, $.—Antenna ft-segmented with a well differentiated 
club in the female, but with a less sharply defined one in 
the male. Maxillary palpi 2-segmented ; labial palpi 
1-segmented. Eyes bare. Posterior ocelli touching the 
eye-margin. No trace of parapsidal furrows. Scutellum 
separated from the mesonotum by a curved crenate 
groove. PoBtecutellum completely concealed when the 
thorax is seen from above ; in a lateral view it is com¬ 
pletely overlapped by the posterior end of the scutellum. 
Propodeum medially with a strongly raised keel which, 
seen from above, shows as a short tooth (see fig. 3) ; each 
posterior comer of the propodeum is produced to form a 
blunt projection, hooked on its inner side. Venation of 
fore-wing much reduced, no differentiated marginalis, 
postmarginalis or stigmalis being present, the subcostalis 
terminating in a knob as in the Inosiemmini (subfam. 
Platygasterinae). Abdomen of typical Telenomine form. 

Type of the genus : Nasdia prosper , Bp. n. 

Nasdia prosper, sp. n. 

$.—Head black except for a large testaceous-yellow 
patch between the eye and the mandible ; thorax black ; 
abdomen bright yellow. Antennae brownish.- Front and 
middle coxae, front and middle femora brownish ; hind 
legs yellow throughout. Wings with a well-marked 
brownish-yellow tint. 

Head strongly transverse, cyt away behind the eyes 
more or less at right-angles to the long axis of the body, 
so that the eyes occupy the entire lateral surface of the 
head. Frons smooth and shining. Postorbital oarina 
extended as a sharp, completely differentiated margin 
right across the vertex, behind the posterior ooeUi; 
surfaoe of the vertex anterior to the margin not quite 
smooth, there being traoes of soaly-retioulation. Club of 
the flagellum rather sharply defined, segment 4 being 
much nearer in size to 3 than to 5 (fig. 2).. 

Thorax only a trifle longer than wide, 7 : 6. Mesonotum 
in front showing a little roughness of surfaoe but in far 
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greater part smooth and shining; along each aide, 
following more or less the course of the parapsida) furrows, 
if such were present, is a row of about 8-10 sharply 
defined, rather large punctures. Soutellum smooth, 
shining, transverse, separated from the mesonotum by 
an evenly curved crenate furrow. PoBtsoutelium very 



Nasdia prosper,, gen. et Bp. nov. 

Fig. 1.—Genitalia of <?. 

Fig. 2.—Antenna of 
Fig. 3 —Body of 
Fig, 4. —Antenna of <?. 

Fig, 5.—Wings of £. 

narrow, not readily visible and, in a lateral view of the 
thorax, lying below the scutellum and completely over* 
reached by it. Keel of the propodeum in a lateral view 
showing as an angular lamella, almost straight above and 
posteriorly; sides of the propodeum dorsally, finely, 
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very indistinctly, pubescent. Legs moderately slender, 
but the hind femur rather strongly swollen. 

Abdomen as in figure 3 ; tergite 2 oostate only at 
extreme base. 

<$. Strikingly unlike the female in colour, the abdomen 
being brown to very dark brown with only tergilje 1 and 
the extreme base of 2 reddish or yellowish red. Hind 
femora brownish like the other pairs. Fore wingB with a 
large brownish cloud in the middle (fig. 6). 

Flagellum thiokened towards apex but without a 
clearly differentiated club (fig. 4). Genitalia (fig. 1). 

Length : ?, *66 mm. approx. 

Fiji Is. : Lami, 10. viii. 1640, 19 $$, one the type, 
17 <J<J, bred from Pseudococcus sp. (presumably from the 
eggs I) (B. A. Lever). Type in B.M. 

The 9-segmented antenna and the reduced venation, in 
combination with the simple abdomen, make this a 
remarkable insect and one about whose subfamily position 
I have been in much doubt. In order to reach a decision, 
much depended on the value to be attached to each of 
these features. I know of no genus in the Telenomince 
in which the antenna has less than 10 segments or of 
one in which the venation shows even an approach to 
what occurs in Nasdia. On the other hand, both these 
characters occur singly and together in the tribe Tnostem- 
mini of the related subfamily Platygasterince. Against 
this has to be considered that the form of the abdomen 
of Nasdia occurs throughout the entire subfamily 
Telenomince and is indeed the latter’s chief characteristic, 
whereas the abdomen of the Platygasterince is of an 
entirely different type and in its conformation equally 
characteristic. I have accordingly preferred to plaoe the 
emphasis on this last-mentioned feature in placing Nasdia 
among the Telenominse, but I am by no means sure that 
this does not involve cm unjustifiable extension of the 
limits of the subfamily. Perhaps it may be found 
desirable later to plaoe the genuB in a new subfamily. 

Typical Telenomine features of Nasdia are its general 
facies, the shape of the head, position of the posterior 
ooelli and the broad fore wing with its long marginal 
cilia. A unique feature of the genus is the shape of the 
propodeum. 

The genitalia of the male appear to be like those of 
Teknomus. 



Fig. I.—Scale of Polyrhachis (Myrma) latispinosa, sp. n. 
posterior view. 

Fig. 2.^-Scale of Polyrhachis (Myrma) duodentata, sp. n., pos 
terior view. 

Fig. 3. Scale of Polyrachis (Myrma) illaudata Walker. 
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XXXIX .—Pleistocene Murinee from Palestine. 

By Doeothea M. A. Bate. 

Introduction. 

The remains of fossil Murinse with which this note deals 
form part of the great collection of Pleistocene mammalia 
obtained during the excavation of the Wady el-Mughara 
caves undertaken by a joint expedition of the British 
School of Archaeology in Jerusalem and the American 
School of Prehistoric Research, with Professor D. A. E. 
Garrod as Field Director (Garrod, 1937). A general 
account of the animal remains, with descriptions of many 
of the species, was published in 1937 (Bate, 1937), but 
at that time it was not possible to study all the groups 
in detail. Since then an aooount has been given (Bate. 
1940) of the Natufian (Mesolithic) Antelopes, and recently 
it has been found possible to make a careful examination 
of the Murines. Remains of this group are not very 
numerous, but are of importance since they throw fresh 
light on the general history, past distribution, and former 
status in Palestine of the various species. The following 
eight forms have been distinguished:—• 

Apodemus ccesareamis, sp. n. Arvicanthis ectos, sp. n. 
A. levantinus, sp. n. Rattus (Mastomys) sp. 

Apodemus sp. (large). Mus camini, sp. n. 

Apodemus sp. (mystacinus group). Leggada sp. 

Ann. A Mag. N, Hist. Ser, 11. Vcl. ix. 
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It will be seen that the four forms determined specifically 
have each proved to be distinct from any Recent or fossil 
species known, and it is probable that the other four will 
likewise prove to be distinct when a sufficient quantity 
of specimens is available for study. Two of the genera, 
Anicanthis and Leggada, have not been previously 
recorded from Palestine. All the murine remains are 
from the Tabun Gave and come from Levels earlier than 
Level B, at which stage a faunal change had already 
taken place. No Murinse are known from the deposits 
of M. Wad, all of which are more recent than Levels 
F to C of Tabun. 

Tabun provides the earliest levels known from the 
Wady el-Mughara CaveB, and their sequent* is shown 
in the table, with the positions in which the species of 
Murinse occur. The second column records the climatic 
conditions suggested by the; faunal associations of the 
successive Levels. An aocount of these associations and a 
more detailed chart have been published (Bate, 1937). 
Professor Garrod (1937, p. 59) has given a list of the human 
industries found in the series of Levels tabulated in the 
table; these are Upper Aoheulean in Level F; Upper 
Acheulean (Miooquean) in Level E; Lower Levalloiso- 
Mousterian in Levels I) and C; and Upper Levalloiso- 
Mousterian in Level B. In a very interesting note on the 
chronology of Pleistocene sea-levels Dr. Zeuner (1938) 
has correlated the early part of Tabun E (a very thick 
deposit) with Riss 2, and its later part, together with 
Levels D and C, with the Riss/Wfirm Interglacial. 

There seems to be no element among the fossil Murinse 
to contradict the climatic inferences already drawn from 
the remainder of the Tabun faunal; in fact, some oorrobora- 
tion is added. For instance, the tiny mouse Leggada 
serves to emphasise the tropical nature of the climate 
of Level F, while the slightly later arrival and increase in 
numbers of the typically Palsearotio Mus corresponds with 
similar activities of the Microtin®. 

The Levels F to C of Tabun attained an observed 
thickness of over 15 metres (Garrod, 1937), whioh must 
have required a long period of time for its accumulation. 
This is emphasized by the murine remains, for only 
one of the eight forms identified, Apodemus csesareanue, 
is known to have been present throughout these suooessive 
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levels. Of the five genera represented, likewise only one 
is known to persist; this is Apodemus, with four species, 
which are all associated in the transition ‘ from Level 
E-D. T his associated specific abundance is remarkable, 
and seems to be unknown at the present day, although the 
presence of two species in a single locality is quite usual. 
Examples of this may be quoted from the Siberian Altai 
(Hollister, 1913) and from Mount OlympuB, Thessaly 
(Chaworth Musters, 1932, p. 171). Among fossil records 
is the occurrence of two species of Apodemus in several 
stages of Neolithic levels in the Raumgrotte in the French 
Jura (Heller, 1932. p. 360). 

At the present day the murine assemblage of Palestine 
differs considerably from that found in the early levels 
of Tabun. Apodemus, it is true, still occurs, but is 
chiefly restricted to the slopes of Mount Hermon, an 
area of greater altitude and more northerly latitude than 
Tabun. Mus of modern type is found in the country, 
and penetrates to the Jordan Valley. On the other hand, 
the desert-loving Acomys is plentifully represented by 
several species, and forms a conspicuous feature of murine 
population of the oountry. Nesokia of the Jordan Valley 
is a noteworthy Asiatic immigrant. 

Description of Species. 

Genus Apodemus Kaup. 

Apodemns csesarednvs, sp. n. (Fig. 1 , a & b.) 

Diagnosis. —An Apodemus of the A. sylvaticus group ; 
cheek-tooth rows about the size of those of A. s. dichrurus 
from Sicily, but zygomatic plate noticeably wider, the 
portion of the maxilla bearing the alveolar row, and 
also in front of tooth row, stouter. Width of palate 
and length of maxillo-palatines as in A. s. dichrurus. 
Incisive foramina wide, rounded posteriorly and pene¬ 
trating backwards to behind the level of the anterior 
root of M l . M 1 narrow, with <1* displaced somewhat 
further backwards than is usual in Recent A. sylvaticus , 
the three inner tubercles subequal in size, postero¬ 
external loop as in A. s. dichrurus, or with distinct 
supplementary tubercle. In M 2 tl is well developed and 
the outline of the enamel suggests the presenoe of'a 

* For numbers of tubercles see Miller, 1912, p» 801, 
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postero external tubercle besides <9. Mandible com¬ 
paratively stouter, both before and behind the oheek- 
teeth, than in Recent species; lower incisor robust, 
antero-posterior diameter actually greater than in the 
larger A. jlavicollis. External tubercles in and M t 
large, and when slightly worn forming a cingulum. A 
small antero-extemal tubercle present in M 3 , not evident 
in Recent species. 

Holotype. —A right maxilla with zygomatio plate and 
M 1 3 , from Level F of Tabun. Brit. Mus. M 15981 
(fig. La). 


Fig. i. 



ft. Apodemm csmxmmwt, ap. holotype, M 15981, crown 

view, x 10. Level F of Tabun. 

b. Apodemus cswareanut, sp. n., M 15982, Mj. f , crown view, x 10, Level F 
of Tabun. 


, Locality and Horizon .— Palestine : known from Levels 
F to C of Tabun. The holotype with fifteen other speci¬ 
mens from Level F associated with an Upper Aeheulean 
industry; one specimen from Level E a with an Upper » 
Aeheulean (Micoquean) industry; fourteen mandibular 
rami from the transition Level D-E, two from D, and one 
from C associated with a Lower Levalloiso-Mousterian 
industry. 

Description and Relationships. — A. cmsareatms is the 
only species of Apodemus known from the earliest mammal 
horizon of Tabun, Level F. The holotype is the only 
specimen which retains the complete cheek-tooth row, 
one other maxilla contains M 1-8 and three others M 1 only, 
all of these are from Level F. Level D-E has yielded 
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remains of four species of Apodemus. but since A. 
csesareanus is distinctly the smallest, there is not much 
reason to doubt the identification of the mandibular rami 
which represent the species in Levels later than F. 

The small size of this species and the considerable 
reduction already attained by M 3 . as well aB the tooth 
pattern, show that this is an early form belonging to 
the A. sylvaticus group. The characters in which it 
differs from Recent forms are such as would be expected 
in a species of earlier geological age; among these are 
the strongly developed tuberculation of the cheek-teeth, 
the stouter skull and mandible, and the more robust 
lower ihcisors (the upper incisors are not vet known). 
In four examples the M* has four roots, in the fifth 
there are five roots ; in one specimen there is a distinct 
supplemental tubercle on the postero-extemal border. 
The crown length of the cheek-tooth row in the holotype 
is 4 mm., of which if 1 occupies perhaps a little more 
than half. The greatest diameter of M 3 is 1 mm. The 
skull characters distinguishing the earlier fossil A. whitei 
(Hinton, 1915, p. 580) are different in the corresponding 
parts of A. csesareanus. 

Fossil Record. — A. sylvaticus has been found in the 
Cromer Forest Bed and in later deposits in Britain 
(Hinton, 1915). A list of records from Bavaria and 
Hungary is given by Heller (1930. p. 268), and other 
reoords come from Pleistocene deposits in Hungary 
(Schaub, 1938), Switzerland (Stehlin, 1933) and Gibraltar 
(Bate. 1928). Most of these remains are in a fragmentary 
condition, and it is certain that further species will be 
distinguished when more complete specimens are available 
for study, as witness the recent discovery of Parapodemvs 
coronensis in the Lower Pleistocene of Transylvania 
(Schaub, 1938, p. 37). Two specimens from Zuttiyeh 
were referred to Apodemus, but were not specifically 
determinable (Bate, 1927). 

Apodemus levantinus, sp. n. (Fig. 2, a A b.) 

Diagnosis. — An Apodemus of the A. flavicollis group ; 
about the size of Recent A. flavicollis from Transylvania, 
but zygomatic plate higher and considerably wider, 
upper maxillary root of Zygoma wider. The suture 
between the premaxilla and maxilla runs immediately 
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beneath the antero-inferior root of the zygomatic plate, 
that is, less forward than in Recent sjtecies. Incisive 
foramina wide, and rounded posteriorly, penetrating 
backwards to level with the anterior root of M 1 . Width 
of palate as in A. flavicollis, maxillo-palatines very short. 
M 1 narrow, its crown length slightly less than that of 
M i 3 owing to the size ofM*, which is noticeably larger 
than in Recent A. flavicollis. A postero-external supple¬ 
mentary loop present in M 1 . t9 of M 2 larger, and <1 of M * 
larger and occupying a more forward position than in 
Recent A. flavicollis. M 3 with small antero-extemal 
tubercle, ramus stouter, and lower incisor shorter, with a 
smaller bony knob outside its place of origin than in 
A. flavicollis. , 

Fifr. 2. 



A. Apodtmw* lewmtinus, sp. n., holotype, M 15991, crown 

view, x 10. Level D-E of Tabun. 

b, Afxtdemu* levantinu #, up. n„ M 15992, crown view, x 10. 

Level I>-E of Tabun. 

C. AfHxlemu* «p., M 15999, x 10, Level F of Tabun. 

Holotype. —A right maxilla with the zygomatic plate 
and M 1 -*, from Level D-E of Tabun. Brit. Mus. M 15991 
(fig. 2, a). 

Locality and Horizon. —Palestine : known from Levels 
E a to I) of Tabun and associated with Upper Aoheulean 
(Micoquean) to Lower Levalloiso-Mousterian industries. 

Description and Relationships. —The holotype, is the 
only known example of a skull fragment and Hie upper 
oheek dentition of this speoies. The figured (fig. 2, b) 
and other mandibular rami are believed to represent this 
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species, but the identification is made with some reserva¬ 
tion owing to the presenoe of a species only slightly larger 
in the same level (p 473). In the holotype the zygomatic 
plate has a minimum width of 3 mm. and the mauillo- 
palatinea have an antero-posterior length of only 21 mm. ; 
the crown length of the upper cheek-tooth row is 4‘5 mm. 
A. Icvantinus resembles specimens of Recent A. flavicollis 
from Transylvania more closely than any other species 
with which 1 have been able to compare it, nevertheless 
it differs from the Recent form in several important 
characters. For instance, the M z of the fossil is noticably 
larger, both actually and comparatively, the skull is 
shorter, the ramus stouter, and there is present in M a a 
supplementary antero-external tubercle. 

Turning to the fossil record, it seems that Tabun 
provides the earliest example known of the flavicollis 
group, for A. lewisi is from the Late Pleistocene fissure- 
deposit of Ightham, Kent, while Heller (1932, p. 361) 
found remains of A. flavicollis plentiful in early to late 
Neolithic levels in the Raumgrotte. In consonanoe with 
its later geological age. A. leurisi, which Mr. Hinton 
considers to be closely related to, if not identical with, 
A. flavicollis (1915, p. 582), differs from A. ktxmtinus in 
having a decidedly smaller M 3 . 

The discovery of this form belonging to the A. flavi¬ 
collis group in a comparatively early Level is of great 
interest, particularly in view of the oocurrenoe of A. 
ctesareanus of the sylvaticus group, both in the same 
and in an earlier Level; this seems to demonstrate con¬ 
clusively that A. flavicollis has a distinct lineage from 
that of A. sylvaticus. Although A. flavicollis was origin¬ 
ally described from Denmark by Melchior as long ago 
as 1834, it was for many years generally considered to be a 
form of A. sylvaticus (Barrett-Hamilton and Hinton, 1915, 
p. 545). At length Mr. Gerrit Miller (1912, p. 829) 
recognized it to be a distinct species, and in this he was 
supported by Mr. Hinton (1915), and later by many 
other authorities. It is not only morphologically that 
this distinction is evident, for while the habitats of these 
two species may approximate or overlap, they still retain 
their peculiar habits. An interesting Light is thrown on 
this by an intensive piece of field work carried out in 
Poland by Dr. Heinrich (1928), who described the diffe¬ 
rences in their ways of life. 
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At the present day, according to Dr. B. Aharoni (1932), 
a single race of A. flavicollis is found in Northern Syria, 
and this author considers that Tristram’s record (1884, 
p. 11) is erroneous. I)r. Bodenheimer (1935, p. 97), 
however, writes that three species of wood-mice are 
very common on Southern Hermon, and he lists them as 
A. tauricus (sylmticus group), A. pohlei (a subspecies of 
A. flavicollis), and A. mystacimts. In any case it seems 
that A. levantinus provides the most southerly point of 
the known range of the flavicollis group. 

Apodemus sp. (Fig. 2, o.) 

Two mandibular rami from Level F, two from the 
top of Level E and one from the transition Level E-D 
represent an Apodemus distinctly larger than A. csesareanus 
or A. levantinus ; larger also than the species described 
below, and believed to belong to the mystacinus group. 
Two teeth from one of these rami, Brit. Mus., M 15999, 
from Level F are shown in fig. 2, e; their combined 
length is 3-6 mm., M x being 2-3 mm.long, with a maximum 
width of 1-6 mm. The ramuB in which these two teeth 
are retained is considerably stouter than that of the 
Becent A. mystacinus, and the incisor is large, with an 
antero-posterior diameter of 1-3 mm., a measurement 
surpassed by a specimen from Level D-E with a diameter 
of 1-7 mm. In the syntype of A. mystacinus the lower 
incisor has an antero-posterior diameter of 1 mm. 

It is evident that there are European Pleistocene 
species of Apodemus of large size which are not yet 
adequately known or described. Dr. Schaub (1938, p. 34) 
has fijgured the M 1 of two large forms from different 
deposits in Hungary, one of these (op. cit. fig. 17, e) is 
not very different from the Palestine specimen (fig. 2, c). 
Besides these, Dr. Stehlin (Stehlin and Dubois, 1933, 
p. 18) has recorded specimens of large dimensions from 
both France and Germany. 

Apodemus. sp. (mystacinus group). 

Level D-E of Tabun has yielded a right maxilla con¬ 
taining M 1 , Brit. Mus. M 15998, which represents a 
fourth species of Apodemus from this single level. It 
eannot be identified with A. csesareanus or A. levantinus, 
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and is much smaller than the form represented in fig. 2,c. 
It is believed to belong to the myatacinua group, whioh 
at the present day is known only from a comparatively 
restricted area, the Balkan Peninsula and Asia Minor, 
and probably Northern Palestine. 

The basal portion of the zygomatic plate is preserved 
and has a width of 4-5 mm., which is much the same as 
in the Recent A. myatacinua, but is considerably wider 
than in A. cmsareunus and A. levantinva. The M l , whioh 
has a postero-external supplementary tubercle, is broader, 
but otherwise resembles that of A. myatacinua. The 
maxillo-palatine is 2 mm. in length, that is, markedly 
longer than in the two named Tabun species, but shorter 
than in A. myatacinua. The hinder margin of the incisive 
foramina is parallel with a line drawn in front of the 
alveolus of M 1 , and the posterior palat al foramina, advance 
to in line with the valley between #7 and t4 of M 1 . As 
in A. levantinva , the suture between the premaxilla and 
maxilla runs immediately beneath the antero-inferior 
root of the zygomatic plate. This indicates a skull 
shorter than that of the Recent A. myatacinue, in which 
this suture occupies a more forward position. 

Owing to there being only a slight difference in size 
between this fossil species and A. levantinva , it has not 
yet been possible to determine with certainty any of the 
lower dentition. This ap^iears to be the first record of 
a fossil Apodemua of the myatacinua group. 

Genus Arvicantius Lesson. 

Arvicanthia ectoa*, sp. n. (Pigs. 3 & 4, a.) 

Diognoaia .—An Arvicanthia of rather small size, smaller 
than the holotype of A. zaphiri or A. leaticularis aolatua. 
Skull and mandible of ^lender build, dental border of 
maxilla deep. Zygomatic plate comparatively large, 
with anterior border not deeply excavated, palate narrow* 
Number of roots generally present in upper cheek-teeth 
greater than is found in Recent species. Upper cheek¬ 
teeth narrow compared with the length of the series, 
length of row in holotype 6-4 mm. Accessory tubercles 
strongly developed, a postero-external tubercle present 
in M % . M 9 long, the main lamina not transverse, but 

* From «« **ro« strangers. 
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slanting forwards externally, bent backwards on its outer 
border and, when worn, joining the small third lamina. 
Lower incisors narrow with comparatively thick enamel. 

Specimen *.—Eight portions of maxillae, four with the 
complete cheek-tooth row, two with two cheek-teeth and 
two with only the anterior tooth. Fourteen mandibular 
rami with one or more cheek-teeth, one of which is shown 
in fig. 3, five with the incisor preserved. Also three 
mandibular rami with teeth which probably belong to 
this species, from Level E b of Tabun. 


Fig. 3. 



Arvicnnthis np. n., M 15965, 
left mandibular ramus, x 4. Level F of Tabun. 


Halotype .—A left maxilla with cheek-tooth row, Brit. 
Mus. M 15964 (fig. 4, a), from Level F of Tabun. 

Formation .—Pleistocene : at present known from a 
cave deposit, and associated with an Upper Acheulean 
industry, Tabun, Level F; also from Level E b with 
an Upper Acheulean (Micoquean) industry. 

Distribution .—Palestine : Tabun Cave, Wady el-Mug- 
hara, Mount Carmel. 

Description and Comparisons .—The Palestine specimens 
have been compared with the corresponding partB of a 
number of Recent species of Arvicanthis from various 
regions of Africa, as well as forms of Lenmiscomys and 
Rhabdomys, from each of whioh they show considerable 
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differences. Examples from Aden have not been avail¬ 
able for comparison, but this is probably of little moment, 
since Mr. Oldfield Thomas found them to be indistinguish¬ 
able from specimens of A. testicularis collected 110 miles 
south of Khartum (Thomas, -1901, p. 275). This opinion 
■was reaffirmed by Captain Dollman (1911, p. 337)*. 
who described the skull of the Sudanese species as large, 
with an upper molar series of 7-3 mm. This indicates a 
larger animal than A. rcAm, in which this measurement 


Kig. 4 



Anncanthifi ecto*. ap. n., holotype, M 15964, Af 1 -®, crown view, x 9. 
I*evel F of Tabun. 

b. Hattua (Mwttomys) Bp., M 15978, crown view, x9. Level E b 
of Tabun. 


ranges from 6 mm. to 6-4 mm. in the four specimens 
preserved. It is probable that the Palestine species 
resembles in size the smaller forms of A. niloticus teeti - 
ctdari s, which range from the Anglo-Egyptian Sudan 
across to'French West Africa. None of the Tabun 
mandibular rami are as large as those of the holotype 

* Since separated on external characters as A. nihticu 0 naso 
naso Pocoek, 1934, 
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of A. testicularis centralis from Bahr el Ghazal (Dollman, 
1911, p. 338). 

The three rami from Level E b of Tabun are larger 
than those from Level F, but otherwise do not show 
distinctive characters. In A. ectos M 3 may have five 
or six roots, but the number does not seem to exceed 
five in Recent Arvicanthis. M 3 in A. ectos likewise 
may have five or six roots, as oompared with five in 
Recent Arvicanthis ; in Lemniscomys the number is 
commonly three. 

The fossil material shows that the most important 
characters which differentiate A. ectos from Recent 
Annamthis are the narrowness of the upper cheek-tooth 
row as compared with its length, the crown pattern of 
M 3 and the comparatively great length of M 3 . The 
comparative narrowness of the cheek-tooth row in A. 
ectos is similar to the proportions found in some species 
of Lemniscomys, such as L. striatns venustus from Nigeria 
and L. dorsalis pfueotis Thomas from Kenya Colony. 
Although not quite the same, the pattern of M 3 of 
A. ectos resembles more closely that of Lemniscomys than 
Recent Arvicanthis. The zygomatic plate in the Palestine 
species is fairly large, as in Recent Arvicanthis, not as in 
Lemniscomys. 

History and Distribution .—-According to present know¬ 
ledge, the genus Arvicanthis and its allies Rhabdcmys 
and Lemniscomys are, with one exception, confined to 
the continent of Africa, where they are widespread, 
and are plentiful in every suitable area. In his * Checklist 
of African Mammals ’ l5r. Glover Allen (J939) cites 40 
species and subspecies of Arvicanthis, 36 of Lemniscomys 
and 12 of Rhabdomys . The single geographical exception 
already mentioned above is a form of A. testicularis 
found plentifully in the neighbourhood of Lahej, near 
Aden (ThomaB and Yerbury, 1895, p. 553). 

The Palestine specimens just described provide, I 
believe, the first record of a fossil Bpecies of Arvicanthis 
as well as the first authenticated record from Palestine. 
The question of the occurrence of Arvicanthis in Palestine 
and Transjordan at the present day will probably only 
be satisfactorily settled after an exhaustive zoological 
survey has been made of these two countries. Tristram 
(1884, pp. 11, 41) listed Mus variigatus Lioht., by which 
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name he evidently referred to an animal other than 
Acomya. The record, however, is not of much value, 
sinoe it was made only on hearsay. In his Catalogue 
Trouessart (1898-9, p. 497) gives Tristram as the authority 
for the occurrence of Arvicanthia in Palestine, and he 
repeats the reoord in the Supplement (1904-5, p. 387). 
As recently as 1930 Dr. J. Ahamni, in a paper on the 
Mammals of Palestine (1930, p. 338), includes Mm 
mriegatus Licht., which, he says, is apparently rare, and 
only found in the Southern Steppe. Meanwhile, in 1895, 
Mr. Oldfield Thomas (1895, p. 553) described Arvicanthia 
from near Aden, which he believed to be “ the first 
recorded instance of the occurrence of this genus, . . . off 
African soil.” This author seems, therefore, to have 
had no confidence in the reported presence of Arvicanthia 
in Palestine. In her Monograph on the Recent Muridae 
of Palestine Dr. B. Aharoni (1932) does not include 
Arvicanthia in her list of species. She is followed in this 
respect by Dr. Bodenheimer (1935, pp. 96-7). 

Habit* <md Climatic Inferences. —The Recent 4m- 
canthis near Aden is “ found plentifully in the ditches 
separating the fields—in fact anywhere where the tall 
rank grass grows; it does not appear to venture into 
the desert, ...” (Thomas, 1895, p. 553). Major Stanley 
Flower (1932, p. 412) refers to A. niloticus as the common 
field rat of Upper Egypt and the Fayum, and mentions 
that it is found along canal banks and on the edge of 
cultivation. L. barbarua in Equatorial Africa was said 
by Emin Pasha to be “ found along the edges of the 
forest ” (Thomas, 1888, p. 11). In writing of the Striped 
Rats of South Africa, Fitzsimons says (1920, p. 140): 
“ The habits of all these local races of the Striped Rat 
are more or less similar. They are found wherever there 
is suitable cover in the shape of thick tussocks of grass, 
brushwood, scrub and bush, usually in the neighbourhood 
of water.” ' 

Thus we see that Arvicanthia is the reverse of a desert 
dweller, and is an animal requiring a habitat whioh 
contains permanent water and vegetation, but localized 
supplies would probably be sufficient. At the present day 
the genus occurs only in warm areas. 

Summary. —It is not surprising, in view of its geological 
age, that A. ectos does not conform exactly with the 
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Recent Arvicanthis as re-defined by Mr. Oldfield Thomas 
(1916, p. 68), although it seems necessary to include it 
in this genus for the present. To sum up, A. ectoe is a 
generalized form, allied to the A. niloticus testicularis 
group, while at the same time showing some affinity 
with Lemniscomys. It is significant that the Recent 
Arabian species is also one of the A. n. testicularie group; 
possibly this group is descended from A. ectos. This 
would be an interesting ancestry for animals which are so 
pre-eminently African at the present day. 

Genus Rattus Linnaeus. 

Rattus (M ostomy s Thomas) sp. (Fig. 4, b.) 

Description .—A single imperfect right mandibular 
ramus containing the full complement of teeth (Brit. 
Mus. M 16978) from Level Eft of Tabun was at first 
sight thought to represent a species of Lemniscomys on 
account of its narrow cheek-tooth row. A closer examina¬ 
tion showed that the shape of the incisor ruled this out, 
for the incisors in Arvicanthis, Rhabdomys and Lemnis¬ 
comys all have a comparatively broad and nearly flat 
anterior surface. The fossil exhibits a gently rounded 
anterior surfaoe to a tooth which is narrow from side to 
side, and as a whole very slight oompared with the incisor 
of a Rhabdomys or Lemniscomys with an even smaller 
cheek-tooth row than that from Palestine. 

A search was then made through the large series of 
types of Recent Rattus and its allies in the collection 
of the British Museum (Natural History), which includes 
many forms from both Asia and Africa. From Asia 
there are some rats with a mandible as small, or almost 
as small, as the Palestine specimen, and mention may be 
made of Rattus liny, R. lepcha and MiUordia dunni and 
others; these, however, also differ from the fossil in 
having an incisor with a wide and almost flat anterior 
surfaoe. 

The African continent is particularly rioh in the 
smaller species of Rattus, and it was soon found that 
the Palestine fossil was olosely matched by forms of 
the R. concha group which was separated as a subgenus, 
Mastomye, by Mr. Oldfield Thomas (1915, p. 477), and 
subsequently as a genus by the original author and 
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others. Sir John Ellerman, who is the latest to mono¬ 
graph the Recent Murin®, prefers to retain Mastomya 
as a subgenus of Rattua , embracing 28 forms (EUerman, 
1941, p. 211). 

The Palestine fossil shows slight but consistent differ¬ 
ences from the corresponding part of the various forms 
with which it has been compared, and it is probable 
that when more complete specimens are obtained it 
will prove to represent a distinct species. The cheek¬ 
tooth row of the Tabun ramus has a length of 4-7 mm., 
which is practically the same as in the holotype of 
Maatornya azrek * from the Blue Nile region. These two 
specimens are in a similar stage of wear and, therefore, 
suitable for comparison ; the crown pattern is similar 
except that there is a slight cingulum on the external 
border of M 2 in the Recent form, and that this tooth 
is wider in the fossil. The cingulum is even more 
strongly marked in M 2 in the holotype of M. concha, 
concha from South Afrioa. The incisor from Palestine is 
similar in shape to that of R. (M.) azrek and other forms 
of R. concha, but it is more massive both in width and 
antero-posterior diameter; this is no doubt a primitive 
character. The fossil ramus is slightly more massive than 
in Recent forms. 

In writing of the African rats of the “ concha ” group 
Sir John EUerman recently made the interesting remark 
that “ . . . the present group may be one of the primitive 
lines that may have given rise to Mua on one hand, or 
part of Rattua on the other ” (EUerman, 1941, p. 169). 

Distribution and Horizon .—The same writer (EUerman, 
1941, p. 169) gives as the range of the concha group 
“ . . . Morocco, Gambia, Gold Coast, Nigeria, Sudan, 
Abyssinia, Kenya, Uganda, Tanganyika, South-west 
Africa and South Africa.” Thus it is seen that at the 
present day MasUmys is confined to the African continent. 
Recently the first discovery of fossil remains in the 
Nagri formation of the Siwalik series in India greatly 
extended the known range of the genus (Lewis, 1939), 
The Palestine specimen from a much later deposit is 
an interesting geographical link. 

* R. ( M.) azrek (Wroughton), is said to be a synonym of R. concha 
tnacroleptris Sundevall (see EUerman, 1041, p. 213). 
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The unique specimen of 22. ( Mostomy8) sp. was obtained 
from Level E b of Tabun Cave, where it was associated 
with an Upper Acheulean (Micoquean) culture. This 
level contained a rich fauna (Bate, 1937, p. 145) whioh 
included a number of extinct forms, some, like Philistomys 
roachi and Crocidura samaritana , surviving from the 
earlier Level P. 

Habits .—Captain Shortridge (1934, I. pp. 301-2) has 
brought together a number of accounts of the habits 
of the concha group of rats. His own remarks are that 
it “ . . . is generally widely distributed, exoept on the 
slopes of arid mountains or on bare waterless plains. 
It collects in large numbers around vleis, in patches of 
rank grass, or in dense bush, and appears to prefer the 
vicinity of water.” An animal of these habits would 
be at home in the climate suggested by the known faunal 
complex of Level E of Tabun, “ a warm, damp climate, 
growing somewhat drier, with mixed fauna, survivals 
from Level P ” (Bate, 1937, chart facing p. 156). 


Genus Mus LinnsBus. 

Mns camini *, sp. n. (Fig. 5, a.) 

Diagnosis .—A Mus less specialized than Recent M. 
musculus and its near allies, more specialized than 
M . minotaurus ; size rather larger than Recent M. 
musculus , smaller than M. minotaurus . Length of 
M 1 slightly more than the combined lengths of Jf 2 - 8 , 
M 1 narrow, and internal tubercles not strongly salient, 
anterior root not noticeably projected in front of the 
crown. A substantial t3 present in M*. M* compara¬ 
tively larger than in Recent species, with massive roots. 
Mandibular ramus comparatively shorter than in Reoent 
species, both in front of and behind the tooth row, length 
of condyle noticeably less. Lower incisors stout, and 
enamel fold on outer side very wide. Antero-extemal 
tubercle present in Jf a . 

Holotypc . —A left maxilla and zygomatio plate with 
(Brit. Mus. M 15957), from Level D-E of Tabun 
Cave (fig. 5, a). 

Locality and Horizon . —Palestine : at present known 
from the Tabun Cave, Wady el-Mughara, obtained from 

* camini « of the Oven ; Tabun =*Ceve of the Oven. 

Ann . db Mag . Nat. Hist . Ser. 11. Pol. i$. 34 
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Levels E b to C of this cave, and associated with Upper 
Aohetdean (Miooquean) and Lower Levalloiso-Mousterian 
industries. 

Description and Comparisons .—Only about 30 speci¬ 
mens of M. camini are known, and 20 of these, including 
the holotype, are from the transition Level D-E. There 
is considerable range in size among the mandibular rami, 
and it is possible that more than one speoies may be 
represented. 

Mus camini is at once distinguished from Recent 
speoies by the comparative shortness of M 1 , which is 
very little longer than M*~ z together. The holotype 
tooth row has a crown length of 3-5 mm., of which M l 
occupies 1-9 mm. and M l 8 1-6 mm. The suture between 



S. Mu» carriini. np.n,, holotype, M 16907, itf 1 -*, crown view, x 19. 
Level D-E of Tabun. 

b. Leggoda ep., M 16879, Af,_„ X 15. Level F of Tabun. 


the premaxilla and the maxilla runs almost immediately 
beneath the antero-inferior angle of the zygomatic plate 
in M. camini, whereas its position is noticeably further 
forward in Recent species such as M. gentilis, M. mvscvlus, 
M. wagneri and M. spretus. In M. camini the distanoe 
between the anterior basal origin of the zygomatic plate 
and the anterior border of the alveolus of M 1 equals 
the length of M l and a third of that of M z , that is, com¬ 
paratively longer than in M. minotaurus, but not so long 
as in M. spretus or M. gentilis. These two characters 
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suggest that M . camini was shorter snouted than modern 
forms. 

The width of the zygomatic plate in the Palestine 
fossil is 2-6 mm.; its anterior border is excavated ventrally 
and then sweeps outwards and upwards, sloping back¬ 
wards some distance before its highest point is reached. 
The plate is comparatively low, considerably lower than 
in the holotype of M. spretus from Algeria in the British 
Museum collection. The palate is wide; the width from 
behind M 3 to the central line equals the crown length 
of M 1 . In M x of M. camini tl is displaced further 
backwards than in M. minotaurus, but not so far as in 
Recent species ; the anterior root of this tooth projects 
slightly in front of the crown, but less than usually 
occurs in Recent species. Jf* of M. camini has a distinct 
t3 ; this is oommonly absent in Recent species, though it 
may be seen in M. bactrianus and M. wagneri. The 
comparatively large M 3 has massive roots, not abruptly 
separated from the crown as in most Recent forms ; its 
antero-intemal tubercle (<1) is large. 

The length of the lower oheek-tooth row is 3-5 mm., 
and M 1 barely equals in length Af 2 _ 3 . The incisor is 
stout, with an antero-posterior diameter of 1 mm., of 
which half is occupied by the enamel fold on the external 
surface. There is a distinct antero-extemal tubercle in 
Jf 2 ; this is generally absent in Recent M. muscvius , 
but may be seen in M. bactrianus and M. wagneri. 
is comparatively larger, and its second lamina less reduced 
than in Recent species. 

Remarks. — M. camini is the first fossil Mus to be 
recorded from Palestine. It seems to represent a stage 
of development or specialization between that of M. mino¬ 
taurus from Crete and Recent formB. This intermediate 
position is shown, for instance, in the comparative lengths 
of the upper oheek-teeth, the degree of distortion of 
the first lamina of M l , and by the position of the zygo¬ 
matic plate. 

Dr. B. Aharoni (1932, p. 184) reoords two raoes of 
M. muscvius as living in Palestine at the present day. 

Fossil Record. —Very little is known of the immediate 
ancestry of Mus, and the few published records have 
recently been mentioned in connection with the description 
of M. minotaurus from Crete (Bate, 1942). 


34* 
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Genus Leggada Gray. 

Leggada sp. (Fig. 5, b.) 

Three mandibular rami from Level F of Tabun represent 
a pygmy mouse of diminutive size, such as is seen only 
in a few species belonging to this genus, for instance 
L. bella from Kenya, L. teneUa from the Sudan, L. haussa 
from Nigeria, and L. deserti from Bechuanaland. Two 
of the three rami contain the three cheek-teeth, and two 
retain the incisor. Unfortunately these few specimens 
are insufficient for specific determination, although the 
powerful inoisor, with its wide outer enamel band, suggests 
that the Palestine mouse will prove to be a species distinct 
from Recent forms. 

In the figured specimen (Brit. Mus. M 15979) the 
length of the cheek-tooth row is 2-3 mm., of which 
1-4 mm. is occupied by M l and 0-9 mm. by Af 2 _ s , that 
is to say, the anterior tooth is more than one and a half 
times the combined length of the hinder ones, a condition 
of greater specialization than in Recent Mus musculua. 
The pattern of the cheek-teeth is shown in fig. 5, b, and 
the dwarfed size of the peg-like third molar with its 
large single root is noticeable. This excessive reduction 
of the third molar is otherwise found only among the 
African members of this group of pygmy mice, and it 
seems possible that they will eventually have to be 
separated generioally from the Oriental forms. In the 
Indian, as well as some African, species, M 3 , although 
greatly reduced, is still composed of two laminae. 

The present is the first record of a fossil Leggada from 
Palestine, and the genus is unknown in the country at 
the present day. The discovery is even more interesting 
than this, for it Beems to provide proof of the generic 
distinction of the Recent Mus and Leggada , for here we 
have a Leggada from Level F already in a condition of 
greater specialization than that of Mus camini, which is 
found in later horizons. 

The only known fossil species whioh may perhaps be 
related to the Palestine Leggada is LeggadiUa platytbrix, 
recorded, with some doubt as to its geologioal age, 
from the Kamul Caves (Lydekker, 1886, p. 36). This 
species is much larger than the Tabun fossil, and its 
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M 3 has two roots, is comparatively larger, and is composed 
of two laminae. 

This note would not be complete without an expression 
of gratitude to Mr. M. A. C. Hinton, F.R.S., for giving 
me free access to the splendid collection of types of 
Murinee in the Department of Zoology: and also for 
Sir John Ellerman’s recent work on living rodents, whioh 
has been particularly helpful at a time when library 
facilities are necessarily restricted. Once more I am 
deeply indebted to Mr. Terzi for a series of beautiful and 
illuminating drawings. 
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XL.— The British Species of the. Genus Ecdyonurus 
(Ephemeroptera) . By D. E. Kimmins, Department of 
Entomology, British Museum (Natural History). 

The genus Ecdyonurus was proposed by Eaton in 1868 
(Trans. Ent. Soc. p. 142, footnote), with genotype 
Ephemera venosa Fabrioius, 1776, but in the same year 
(Ent. Mon. Mag. v. p. 90) he suppressed it as a synonym 
of Heptagenia Walsh, at the same time pointing out that 
the name Ecdyonurus was a mis-spelling of Ecdyurus. 
The International Rules (Art. 19), however, state that the 
original orthography of a name is to be preserved unless 
an error of transcription, a lapsus calami, or a typo¬ 
graphical error is evident, and continental and American 
workers have mostly adopted the original orthography. 

In 1881 (Ent. Mon. Mag. xviii. p. 25) Eaton reinstated 
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the genus, under the name Ecdyurus, but gave no specific 
names other than that of the genotype, although the 
proportions of the male fore tarsal segments given suggest 
that at least three species of this genus were known to 
the author. In 1885-7, in his Revisional Monograph of 
the Ephemeridee, pp. 276-205, seventeen species are 
listed under the genus Ecdyurus, of which four (E. venosus 
F., E. insignis Etn., E. volitans Etn., and E. lateralis 
Curt.) are recorded as British. 

In 1930 (Ent. Mon. Mag. Ixvi. p. 56) Blair extracted 
Ecdyonurus longicauda Etn. (nec Steph.) as a valid species 
from the synonymy of Ecdyonurus venosus. At the same 
time he pointed out that there appeared to be at least 
two other species involved in the venosus complex in 
Britain, but that sufficient material was not then to hand 
to warrant definite separation. 

Schoenemund (1930, Zool. Anz. xc. pp. 45-8, and 
Tierwelt Deutsohl. xix. pp. 21-29) restricted the genus 
Ecdyonurus, transferring two of our species to the genus 
Heptagenia (//. fuscogrisea Retz. — volitans Etn., and 
H. lateralis Curt.), thus leaving three British species in 
the genus Ecdyonurus (venosus, longicauda and insignis). 
In 1035, Hincks and Dibb (J. Soo. Brit. Ent. i. pp. 76-76) 
published a note recording the probable addition of 
E. forcipula (Piet.) to the British list, based on the dis¬ 
covery of nymphal material answering to the description 
given by Schoenemund (1930). 

Miss R. Rawlinson (1939, Proc. Zool. Soc. Lond. (B) 
cix. pp. 377-460) in her excellent paper on the life-history 
and breeding of Ecdyonurus venosus reviews the various 
specific characters which have been used and suggests 
that either (1) venosus, longicauda and forcipula are local 
varieties, raoes or seasonal forms which will be found to 
grade into one another, or (2) that the Ecdyonurus 
population of the stream upon which she was working is 
incompletely separated into the species described from 
elsewhere as distinct. 

In considering the synonymy of the various speoieB of 
Ecdyonurus on the British list, Dr. K. G. Blair drew my 
attention some time ago to a detail which has apparently 
been overlooked by most workers since Eaton, namely, 
that Curtis had described from the neighbourhood of 
Ambleside a Ba'etis dispar, which species Eaton had 
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placed in the synonymy of E. t<moaus. Dr. Blair was 
collecting in the Lake District in June 1029, and on the 
shores of Windermere he took some examples of Ecdy- 
onurus which were not venoms, and which he suspected 
might be dispar of Curtis. Curtis’s typeB are in the 
National Museum, Melbourne, and a male s{>ecimen from 
the series taken by Dr. Blair was sent there for comparison. 
Mr. Clark replied that it was identical with the type. 
Recently I have had opportunities of collecting further 
material of this species from Windermere, and having 
examined males, females and subimagines, I believe it to 
be identical with longicauda Etn., 1871, the August or 
Autumn Dun. (As has recently l>een pointed out, 
longicauda Stephens, 1836, is a Heptagenia. and not 
identical with E. hmgicauda Etn.. 1871, Blair. 1930, etc.) 
Dispar of Curtis is an earlier name than longicauda of 
Etn., and thus takes precedence. 

Apart from the question of E. dispar , 1 have been 
studying the available material of the venosus complex 
in Britain, and here I must express my thanks to Dr. T. T. 
Macan, of the Freshwater Biological Association, who 
generously made available to me for study the material 
of this group which he had been accumulating for about 
two years. This material, much of it accompanied by 
nymphal exuvi®, has been very helpful, as the habitat 
data are more detailed than one usually finds in museum 
collections. As a result of these investigations it seems 
that the venosus complex in Britain can be conveniently 
resolved into two species. Two of the specific characters 
used were not discussed by Miss Rawlinson in her paper. 
The proportions of the male front tibia to front tarsus 
were found to be reasonably constant, and in the seventy- 
odd specimens measured there was no overlap. In most 
cases the difference could be appreciated by eye, without 
the aid of measurements, as the increased proportion of the 
tarsus made the front leg look noticeably longer. The 
pattern of the subimaginal wing is rather less constant; 
dispar is easily separable, but the other two tend to grade 
into one another to some extent, and I have seen examples 
whose identity is somewhat doubtful. 

The question next arises, To which of these two 
species (if either) should the name venosus Fabricius be 
applied ? The species as interpreted by Eaton in his 
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Monograph was, we know, a composite one. Blair (1930), 
when reinstating E. longicauda, restricted venosus Fabr. 
to a form in which the cross-veins of the subimago were 
bordered with black. Mosely (1932), when dealing with 
the identity of the March Brown (Bhithrogena haarupi 
Esb.-P.), figured and described E. venosus Fabr., the 
False March Brown, as having the cross-veins of the 
subimago bordered with blackish but the coloration not 
forming definite bands arranged transversely across the 
wing, and the forceps-base of the male simple, not toothed. 
I have examined the continental material of Ecdyonurus 
in the British Museum and found there examples from 
several localities of one of the two British Bpecies in 
question, E. venosus of Blair and Mosely, but failed to 
find any of the other species. This latter species is very 
closely allied to E. forcipula (Piet.), but distinguishable 
from it by certain small characters in the male genitalia, 
and the nymph lacks the very definite white markings of 
the forcipula nymph figured by Schoenemund. It seems 
desirable, therefore, to accept as the true venosus Fabr. 
the species with simple forceps-base, proportions of the 
male front tibia to tarsus 1 : 1*5. subiinaginal wings with 
the cross-veins bordered with blackish, giving a mottled, 
not banded, appearance. This restriction is in con¬ 
formity with the definitions of Blair and Mosely, and 
works out to the name venosus in Schoenemund’s key. 
As the other species does not apf>ear to occur outside the 
British Isles, one may discount such synonyms of venosus 
as BaMis purpurascens Piet, and E. qusesitor Etn.. and 
I am describing it as a new species. 

I had expected to find Eaton’s series of E. qusesitor in 
the McLaclilan collection, where much of Eaton’s material 
is preserved, but all I could discover was a large male 
dispar from the Pyr6n6es Orientales over a label, in 
Eaton’s handwriting, “ Ecdyurus longicauda v. qusesitor." 
Apart from the fact that the specimen is not one of the 
type series, the pattern does not agree with the descrip¬ 
tion, the lateral stripes being very weak and obscure. 
The only Apennine specimens of Ecdyonurus in the 
McLaohlan collection at the time of its purohase by the 
British Museum were overthe label “forcipula Piet.” and 
were a mixture of that species and E. helveticus Etn. 
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Ecdyonurus venosus (Fabricius, 1775). 

(Figs. 1, 2 V. 3 V, 4.) 

1775. Ephemera venom Fabridun, Syist. Ent. p. 304. 

1789, Ephemera nervosa Villera, C. Linn. Ent. iii. p. 22. 

1836. Baitis venosa Stephens, Ill. Brit. Ent. vi. p. 63. 

1844. Baitis venosa Pictet, Hist. Nat. N6vr. ii., Eph6m. p. 167. 

1844. Baitis purpurascetis Pictet, op, oil, p. 174, pi. 20, fig. 4. 

1863. BaHis motUana Hagen. Ent. Ann. p. 26 (partim). 

1864. Baitis picteti Meyer-Diir, Mitth. senw. ent. Gea. i. p. 121. 

1868. Ecdyonurus vmosus Eaton, Trans. Ent. Hoc. Loud. p. 142, note. 

1868. Heptagenia venosa Eaton, Ent. Mon. Mag. v. p. 90. 

1871. Heptagenia venom Eaton, Tram*. Ent. 8o<\ Lond. p. 151 (partim), 
pi. 6, fig. 24. 

1881. Ecdyums venosus Eaton, Ent. Mon. Mag. xviii. p. 25. 

1883. Ecdyums qumsitor Eaton, Trans. Linn. Soc., Zool. (2) iii. 
pi. 24. fig. 46 h. 

1887. Ecdyums venosus Eaton, op. cit.p. 283 (partim). 

1887. Ecdyums venosus var. qumsitor, Eaton, op. cit . p. 286. 

1909. t Ecdyums venosus Klapdlek, Siisswaeserf. Deutnchl. viii. p. 29. 

1929. Ecdyonurn* venosus Ulmer, Tiorw. Mitteleur. iv. p. 33, fig, 123. 

I960. Eodyotiums venosus Blair, Ent. Mon. Mag. Ixvi. p. 56. 

1930. Ecdyonurus mnosus Sehoenoinund, Tiorw. Deutwchl. xix. 

p. 2<t, figs. 29-30. 

1932. Ecdyums venosus Mosely, Ann. & Mag. Nat. Hist. (10) ix. 
pp. 91-96. 

J (dried).—Not uni of thorax reddish-pioeous. Dorsum 
of abdomen reddish-brown, apical margins of segments 
rather darker. Segments 2-8 marked at the sides with 
obscure reddish-purple triangles, a yellowish-brown area 
at the base of each segment above the spiracle. Pleuwe 
and stemites dull yellowish-brown. Forceps dark brown 
or piceous, forceps-base paler, its apical margin convex 
and usually without teeth. Lobes of the penis outspread, 
boot-shaped, rather slender. The outer sclerite truncate 
at its apex, which projects beyond the basal sclerite in 
the form of a small beak. Inner apical selerites usually 
armed with two or three stout teeth, the sclerite projecting 
tailward and forming the heel of the boot. The out- 
tumed portion of the basal soierite slender, acute at its 
apex, the margin thickened to form a rim and set with a 
number of setse. Caudal setse fuscous, becoming apicaily 
and somewhat indistinctly annulate with fuscous. Fore 
leg dark reddish-fuscous, tarsus rather short (only 1-5 
times as long as tibia), basal segment about half as long 
as second, but appearing shorter. Middle and hind legs 
yellowish-brown, tarsi pale fuscous. Wings vitreous, 
almost colourless, costal and subcostal areas often sufiused 
with pale yellowish-green, especially near the base; 
pterostigma dark fuscous. Venation piceous, cross-veins 
in costal and suboostal area not weaker or paler than 
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elsewhere. Thickened area at base of anal veins in fore 
wing pale yellowish. 

$ (dried).—Notum of thorax reddish- or yellowish-brown., 
Abdomen reddish-brown, lateral stripes or triangles rather 
obscure. Subana] plate somewhat variable in outline, 
angularly produced at its centre, lateral margins also 


Fig. 1 . 



Ecdyonuru* vtnosus. Female nymph, mature. 


obtusely angled. Set* smoky brown at base, becoming 
paler apioally, with indistinct annulations. Fore legB 
light reddish-brown, middle and hind legs yellowish-brown, 
tarsi sometimes fuscous. Wings vitreous, costal and 
subcostal areas paler than in male, pterostigma less 
marked. 

Subimago (dried).—Membrane of wings colourless or 
pale yellowish-grey, venation reddish-brown or pioeous, 
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oroBB-veins bordered with blackish-brown, the pigment 
not extending far on to the membrane, bo that the general 
effect is one of mottling rather than the formation of 
transverse bands. The lateral abdominal stripes usually 
rather indistinct, as in the imago. 

Nymph .— Sprawling, flattened dorso-ventrally .especially 
the head, the side margins of which in the mature nymph 
are usually rounded; eyes dorsal. Hind angles of 
pronotum strongly produced backwards. Seven pairs of 
lateral abdominal lamellae, the first six pairs covering 
tufts of branchiae. Three caudal setae, pale yellowish - 
brown. General colour of nymph brownish or greenish- 
brewn, with pale yellowish markings. Tarsi usually 
darker at apex, tarsai claw generally with two small teeth 
ventrally before the apex. 

Length of anterior wing : 11-13. $ 12-16 mm. 

length of seta : c? 30-32, ? 22 min. 

Distribution. — Devon : R. Brav, vi. 1932 ; R. Bovey, 

v. -3. vi. 1931 ; R. Teign, Newton Abbott, 26. v. 1931 ; 
East Lyn R., viii. 1899 ; Lustleigh. 28. iv. 1922 ; Dart¬ 
moor, Two Bridges, 10, 27. v. 1932. Brecon : Talybont- 
on-Usk, 16. v.-4. x. 1931 ; Brecknock Beacons, 900-1400 
ft., 12. x. 1931. Cardigan: Tregarron, 13. vi. 1930. 
Caernarvon : R. Llugwy,CapelCurig,vi. 1919. Derby: 
R. Dove, iv. 1914. Yorks. : R. Wharfe, Bolton Abbey, 
11-19. v. 1922. Westmorland & N. Lancs. : Rydal 
Beck, l.vi. 1941 ; Troufibeck, vi. 1940, 21. ix. 1941 ; 
R. Rothay, vi. 1940.31. v. 1941 ; Black Beck, Hawkshead, 

vi. 1940. * Perth : Ft. Fillans, 6- is. vi. 1935. Kincar¬ 
dine : Auchenblae. viii.-ix. 1928. Arran : Sliddery, 
viii.-ix. 1926. Wicklow : Deputies Pass, 12. vi. 1933. 
Roscommon : L. Key, 19-27. vi. 1913. 

From the Continent I have seen examples from France, 
Switzerland and Slovakia. 

The nymph of this species shows some preference for 
the larger fast, stony streams and rivers. 

Imagines taken in the autumn are decidedly smaller 
than the spring hatch. 

Ecdyowurue torrentis, sp. n. (Figs. 2 T, 3 T, 6.) 

Eodijonurua venom*# auct., partim, 

<J (dried).—Eyes black. Notum of thorax dark reddish- 
brown. Dorsum of abdomen reddish-brown, segments 
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2-8 each with an oblique reddish-purple stripe arising at 
the spiracle and directed tail ward and upward. Base of 
segment above stripe with a pale yellowish area, pleura 
also yellowish Segments 9-10 dark reddish- or purplish- 
brown dorsally. Stemites paler than the tergites, without 
markings. Forceps dark brown, proportions of the seg¬ 
ments somewhat variable, darker than the forceps-base, 
which bears a small but distinct tooth on the apical margin 
at each side. This tooth is usually smaller than in E. 
dispar and is not incurved as in that species. Lobes of 
the penis outspread, boot-shaped, somewhat bhinter than 
in E. venosus. The outer sclerite does not overhang the 
basal in the form of a beak, and the inner apigal sclerites 
do not project noticeably tailward. Outer apical margin 
of the basal sclerite rounded, not subacute and thickened 
into a rim as in venosus , but armed with a few setae, some 
of the inner ones being set on small conical bases, but not 
definitely toothed as in forcipula. Denticulation of the 
inner apical sclerites variable, either a few teeth or 
numerous small bristles. Setae fuscous, becoming slightly 
paler apically, indistinctly annulate with fuscous. Fore 
leg dark fuscous or pioeous, basal segment of tarsus of 
normal proportions (about half as long as the second), 
tarsus about 1-8 times as long as the tibia (in venosus 
about 1-5 times as long). Middle and hind legs yellowish- 
or reddish-brown, femora with a small blackish streak on 
the outer surface at the apex. Wings vitreous, almost 
colourless, costal and subcostal areas not or very faintly 
suffused with yellowish ; pterostigma fuscous, usually 
distinct. Venation piceous. Thickened area at base of 
anal veins in fore wing fuscous, not yellowish. 

9 (dried).—Notum of thorax yellowish- or reddish- 
brown. Abdomen yellowish-brown, with reddish-purple 
lateral stripes muoh as in the male. Subanal plate 
produced, somewhat variable in shape, its apex angular 
and each side with a very obtuse angle about midway. 
Setss reddish- or yellowish-brown, paler apically, often 
with fairly distinct smoky annulations. Fore legs dark 
reddish-brown, middle and hind legs yellowish-brown. 
Wings vitreous, muoh as in male, but pterostigma less 
marked ; thickened area at base of anal veins less distinct. 

Subimago (dried).—Membrane of wings colourless orvery 
pale grey, venation dark brown, cross-veins bordered with 
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dark brown, coloration tending to spread out over 
membrane in certain areas and to form well-marked 
transverse bands, particularly in the apical half of the 


Fig. 2 . 



wing. In venoms, the cross-veins are also bordered with 
brownish, but the coloration does not form transverse 
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bands, but produces a mottled effect. The abdominal 
oblique stripes can usually be Been quite clearly.' 

Nymph —-Similar in general appearance to venosus - r 
the head of the full-grown nymph is more quadrate, the 


Fig. 3. 



E. <iiipar, venotua end torrentis. Sublmaginal wing-pattern. 


sides being Bomewhat flattened. Tarsi usually dark at 
base and apex, with a pale band between; tarsal daw 
generally with three small teeth ventrally before apex. 
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Length of anterior wing : 13-14, $ 14-16 mm. 

Length of seta : J 32-36, $ 22-26 mm. 

Type N. Lancs., Blelham Fishpond Book, 20. v. 1941 
( D . E. Kimmins). Allotype $, same locality; 12. vi. 1941 
(D. E. Kimmins). 

Type and paratypes in the collections of the British 
Museum (Nat. Hist.). 

Distribution .—I have seen this species from ten British 
counties, and it is probably widespread wherever there 
Are suitable streams. The nymph seems to have some 


Fig. 4. 



S. venositfi, male. Foreeps-base anti right olaaper, ventral; penis 
lobes, dorsal, more enlarged: outer portion of basal selerite, 
further enlarged. 

preference for the smaller stony becks rather than the 
fast stony rivers. Devon : Braunton, vi. 1930; R. 
Otter, 26. vi. 1918; Newton Abbott, 14. vi. 1931. 
Dobset : Glanville’s Wootton, 5. vi. 1868. StTBBEY : 
Witley ; Dorking district, 28. v. 1936. Staffs. : Coombe 
Valley, 27. v. 1939. Bbbcon : Talybont-on-Usk, 7-12. vi. 
1929, 6-15. vi. 1930, 16. v.-3. vi. 1931. Lancs.: Pendle 
Water, Roughiea, 7. vi. 1931. Yobxs. : R. Ribble, 
Gisbum, 12. v. 31; R. Wharfe, Hebden, 20-24. v. 1933 ; 
R. Wharfe, Bolton Abbey, 4-14. v. 1921 ; R. Aire, above 
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Gargrave, 6. vi. 1025 ; Robin Hood’s Bay, Mill Book, 
1. vi. 1025. Westmorland & N. Lancs. : R. Kent 
vi. 1029, 22. vi. 1941 ; Hawkshead, Vicarage Beck, 5. vi 
1941, 23. vi. 1941 ; Blelham Fishpond Book, 15. v.- 
12, vi. 1941; R. Winster, 8. vi. 1941; Nor Mobb Beck, 
3. v. 1941. Perthshire : vi. 1922. Argyll : Portson- 
aohan, 21. vi. 1935. Derry : Moneymore, 5. vi. 1933. 

I have not seen any examples of this species from the 
Continent, where it appears to be replaced by a closely 
allied species, E. forcipula (Piet.). In general appearance, 
E. torrentis is rather less heavily built than venosus, the 
fore legs of the male being noticeably longer. As far as 


Fig 5. 



J&, torrentis, male. Foroepe-bmae and right oUsper, ventral; penis 
lobes, dorsal, more enlarged; outer portion of basal sclerite, 
further enlarged. 

present records go, it occurs only in May and June. 
Many of the smaller becks which it frequents In the Lake 
District either dry up or become very low during the 
summer, and this may perhaps prevent the development 
of a second brood in the autumn. Typical subimagines 
offer no difficulty in determination, but there are in the 
British Museum collection some subimagines from 
Talybont-on-Usk whose identity must remain somewhat 
doubtful in the absenoe of authentic imagines. I think 
there may be a tendency for the banding to fade a little 
after death or to beoome yellowish-brown. 

Ann. A Mag. N. Hist. Ser. 11. Vol. ix. 85 
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Ecdyonurus dispar (Curtis, 1834). (Figs. 2D, 3D, 0, 7.) 

1934. Battis dispar Curtis, Lond. & Edinb. Phil. Mag. ser. iii. p. 120. 

1836. Ba&Hs subfusca Stephen®, 111. Brit. Ent. Maud. vi. p. 64. 

1871. HeptoMffema longicauda Eaton (nso Steph.), Trans. Ent. Soc. 

Lond. p. 152, pi. 6, fig. 25. 

1887. Ecdyurus venosus Eaton (partizn), Trans. Linn. Soc., Zool. (2) 

iii. pp. 283-286. 

1929. ? Ecdyonurus ftuminum Ulmer (nec Piet.), Tierw. Mitteleur. 

iv. p. 32, fig. 119. 

1930. Ecdyonurus longicauda Blair, Ent. Mon. Mag. lxvi. p. 56. 

1930. ? Ecdyonurus fluminwm Schoenemund (nee Piet.), Tierw. 

Deutsohl. xx. pp. 22-23, fig. 25. 

cj (dried).—Notum of thorax dark fuscous. Dorsum of 
abdomen fuscous, somewhat darker apieally, from the 
side with the pleurae and an area at the base of each 
segment above the spiracles paler and semi-transparent. 


Fig. 6. 



E. dispar , male. A, Arran, September; B, Windermere, Juno. Forceps* 
base and right olasper, ventral; penis lobes, dorsal, more enlarged; 
outer portion of basal sclerite, further enlarged. 


No apparent oblique stripe or triangle as in the previous 
species. Stemites a little paler, with the impressed dots 
semi-transparent. Foroeps dark brown, darker than the 
foroepe-baee, which bears on each side of the apical mar gin 
a strong tooth, somewhat incurved. Penis-lobes out¬ 
spread, shorter and* triangular rather than boot-shaped. 
Outer sclerite rounded at its apex. Inner apical solerites 
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not projecting, either simple or armed with two or three 
teeth. Outer apical margin of the basal solerite rounded, 
with a few bristles at the apex and sometimes also a 
small, inwardly-directed tooth. Set® dark fuscous, 
becoming paler apically. Fore leg fuscous, basal segment 
of tarsus of normal proportions, tarsus about 1*8 times 
as long as tibia. Middle and hind legs reddish-brown, 
tarsi darker apically. Wings vitreous, almost colourless, 
costal and subcostal areas very slightly suffused with 
yellowish-brown, cross-veins in these areas usually weaker 
and paler than elsewhere. Cross-veins in the stigmal area 
thickened as in other species, pterostigma somewhat 
brownish, not very distinct. Venation and thickened 
area at base of anal veins in fore wing fuscous. 

$ (dried).—Notum of thorax reddish-brown. Abdomen 
bright reddish-brown, with rather indistinct purplish-red 
stripes arising obliquely from the spiracle on segments 
2-8 ; pleurae and an area at the base of each segment 
above the spiracle paler and translucent. Subanal plate 
muoh as in the other species. Setae dark fuscous at base, 
paler apically, with indistinct annulations. Wings vitreous, 
with fuscous venation, costal and subcostal areas almost 
colourless, stigma indistinct. Costal and subcostal cross- 
veins before the stigma weak. 

iSubimago (dried).—Membrane of wings greyish-yellow, 
venation pale fuscous, the cross-veins very narrowly 
bordered with fuscous, but not to such an extent as to 
break up the uniformity of the ground-colour. 

Nymph .—Similar in general appearance to venosus ; 
the head of the mature nymph with the sides rounded, 
not quadrate. Produced hind angles of pronotum possibly 
shorter in proportion than in venosus. Setse greenish- or 
yellowish-brown. Tarsi and tarsal claw much as in 
torrentis. 

This nymphal description is based on material from 
Lake Windermere ; I have no authentic material from' 
streams, but I have taken nymphB from two localities, 
Soandale Beck and Stock Ghyll, both near Ambleaide, 
which appear to be this species. The nymphs were at 
an earlier stage of development than venosus nymphs 
taken about the same date, and some of them would 
probably not be ready for emergence until the late 
summer. 


36* 
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Length of anterior wing : 10-13, $ 10-15-mm. 

Length of seta : $ 22-30, $ 18-22 mm. 

Distribution. — Cornwall : St. Gennys, viii. 1032. 
Devon : R. Taw, vi. 1012; Braunton, ix. 1920. Somer¬ 
set : Luccombe, 8. viii. 1035. Hants. : Blackwater, 
New Forest, 30. v. 1923, 3. viii. 1919. Surrey: R.Mole, 
Leatherhead, 9. vi. 1925 ; Miekleham, 6. vi. 1930. 
Hereford : R. Teme, Leintwardine, 10. viii.-24. ix. 1920; 
R. Monnow, 1913. Brecon : Talybont-on-Usk, 31. vii.- 
10. x. 1931. Derby : R. Dove, 4. x. 1913. Yorks. : R. 
Ribbie. Gisbum, viii. 1931 ; R. Wharfe, Hebden, viii., ix. 
1931. Northumberland: Chollerford, 29.viii. 1936. 
Westmorland & N. Lancs. : L. Windermere, vi. 1929, 
29. vii.-4. viii. 1932, 7. vi.-l. x. 1941 ; R. Crake, 30. viii. 
1941; R. Brathay, 2. ix. 1941 ; Troutbeck, 21. ix. 1941 ; 
Blelham Beck, 26. ix. 1941. Cumberland: UUswater, 
viii. 1929, 27. vii.-lO. ix. 1931. Lanark : Carluke, 18. ix. 
1885. Perth : L. Awe, viii. 1922 ; L. Tay, ix. 1923. 
Argyll : Glen Lonan, 26. viii. 1929. Arran : Sliddery, 
viii.-ix. 1926. Galway: 3-9. viii. 1926. 

I have seen very little material of this species from the 
Continent, the only examples in the British Museum 
collections being from the Pyrenees. 

As E. longicauda, this species has been generally 
supposed to be a late summer and autumn insect, whereas 
on Windermere the main hatch of dispar is in June. The 
flight periods, however, overlap, as I have seen examples 
of longicauda from several streams in June, and there is 
a secondary hatch of dispar on Windermere in September, 
although the species occurs sporadically throughout the 
season from early June to the beginning of October. 
This secondary hatch, which was smaller both in numbers 
and in size of individuals, suggests that the species may be 
two-brooded, as in the form of E. venoms studied by Miss- 
Rawlinson on the R. Alyn. Early summer examples 
of dispar from streams are not common in the material 
at my disposal, and it may be that in streams there is 
only a partial spring brood, the main hatch being in the 
autumn, the reverse of what appears to be the position 
in Windermere. Such early specimens from streams that 
I have seen are larger than the autumn ones, as is the 
ease with the Windermere specimens. 
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The suggestion has been made that the August Bun is 
a seasonal form of the False March Brown (E. venosus F.). 
The capture of both forms on the wing on the same day 
on the same stretch of the Troutbeck in September 
appears to me to be good evidenoe to the contrary. 

The nymph of this species inhabits the stony shores of 
lakes such as Windermere and Ullswater, and also streams, 
usually fast and stony. 

The flight of the male dispar is very steady, much more 
so than in that of H. lateralis, which is frequently on the 
wing with dispar. They fly head-on to any slight breeze, 
their fore legs extended and closely pressed together, 
setse divergent. The wings are in rapid and continuous 


Fig. 7. 



Diagram of egg-laying flight of E. diaper, ?. 


motion, with no pause during the descending flight. In 
early June numbers were on the wing over the shore of 
Windermere near Wray Castle between 4.30 and 5.30 p.m. 
G.M.T. Later in the evening, about 7.30 p.m. G.M.T., 
some males were seen flying much higher (10-20 ft.) 
around the trees. In mid-June some males were seen 
flying out over the lake as late as 9 p.m. G.M.T. Females 
were not often seen on the wing, being more frequently 
found hiding amongst foliage during the day-time, aB 
also were the subimagines. A female was observed 
ovipositing one afternoon in September at the edge of the 
lake. She oame gliding down from a height of about 
twelve feet, alighted on the surfaoe for a moment and 





S02 


Mr. D. E. Kimmins on the 


then rose vertically to about the original height, flew back 
over the land and repeater! the glide (fig. 7). This 
procedure was repeated four times, after which the female 
flew away inland. 

Ecdyonuru.»insignis (Eaton, 1870). (Fig. 8.) 

1863. Ba&Us montann Hagen ( nee Piet.), Ent. Ann. 1863, p. 26. 

1870. Heptagenia innigni* Eaton, Trans. Ent . 8oe. Loud. pp. 7- 8. 

1871. Heptugenia inaitfiiifi Eaton, op. cit. p. 153, pi. 6, figs. 26, 26n, 6. 

1887. Ecdyurus irurigni# Eaton. Trans. Linn. Sot*.. Zool. (2) iii. 

pp. 288-9, pi. 24, fig. 46 d. 

1909. Ecdyurus tnsignis Klapalek, Susswaaserf. Doutschl. viii. 

p. 26. figs. 38-39. 

1910. Ecdyurus rhenamw Neeraeher. Kev. suisse do Zool. xviii. 

p. 566, fig. 8. 

1929. Ecdyonuru* insiynis Ulmer, Tierw, Mi t to lour. iv. pp. 30-31, 

figs. 112-113. 

1930. Ecdyonuru# insiynis Sohoenemimd, Tierw. Doutaohl. xix. 

pp. 22 -23, 140-141. 

cj (dried).—Notum of thorax medium fuscous. Abdomen 
pale cream or ivory-white, rather translucent, segments 
ft-10 yellowish-brown. Segments 2-8 each with a piceous 
stripe on the side, starting at the spiracle, extending 
obliquely backward to the apical margin, becoming some¬ 
what dilated, and continuing over the dorsum as a narrow 
apical band to meet the opposite 8tripe. Sternites ivory- 


Fig. 8. 



E. insiynis, male. Foroeps-baae and right claaper, ventral; panto lobes, 
dorsal, more enlarged: outer portion of basal solerite, further 
enlarged. 

white, each with a median basal spot, a pair of divergent 
lines and pair of small dots piceous. Foroeps fuscous, 
foroeps-base oonvex at its apical margin, not toothed. 
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Penis-lobes outspread, sub-triangular, outer selerites 
rounded at apex. Inner apical selerites slightly incurved, 
with acute apices. The out-turned portion of the basal 
sclerite moderately broad, its apex bearing a number of 
short setae. Caudal setae fuscous, paler apioally. Pore leg 
fuscous, middle and hind legs yellowish-brown. Wings 
vitreous, colourless, costal and subcostal areas very 
faintly suffused with yellowish, pterostigma pale fuscous, 
slightly darker at its proximal end. Venation reddish- 
fuscous, cross-veins in costal, subcostal and radial areas 
narrowly bordered with dark fuscous or piceous. Base 
of anal veins in fore wing colourless. 

$ (dried).—Very similar in appearance to the male. 

Subimago (dried).—Membrane of the wings pale 
greyish, venation fuscous, cross-veins bordered with fus¬ 
cous, showing dearly against the background. Costal and 
Hubcostal cross-veins more heavily marked as in imago. 
Abdomen pale fuscous with piceous markings as in imago. 

Nymph— I have not met with the nymph of this 
sjjecies, which is apparently not found within the limits 
of the Lake District. According to Schoenemund, it is 
easily distinguished by the presence of abdominal branchue 
under each of the seven pairs of lamellae. The other 
species have them under the first six pairs only. 

Length of anterior wing : 10, ? 11-12 mm. 

length of seta : $ 30, $ 22 mm. 

Distribution.— Eaton records the species from the rivers 
Dart, Kennet and Eden. I have seen examples from the 
following localities: —Devon: Newton Abbot, 20. vi. 1922. 
Dorset : Charmouth, vii. 1924. Berks. : Reading, 
vi. 1868. Brecon: Talybont-on-Usk, 30. vi.-21, vii. 1922 
Yorks.: R. Dibble, Gisburn, 11. vii. 1933; Bainbridge, 
28. vi. 1936. Cumberland : R. Eden, Salkeld, vi.-viii. 
1886. It is fairly widespread on the Continent. 

The nymph apparently prefers rather large, fast streams 
and rivers. 

Species doubtfully or incorrectly placed on the British 
list. 

Ecdyonurus forcipula (Pictet. 1844). (Figs. 9, 10.) 

1844. baiti* forcipula Pictet (Kollar MSS.), Hist. Hat. N6vr. ii. 

Eph6m. pp. 169-170. 

1871. Heptagenia venota var. forcipula Eaton, Trans. Ent. Soc. 

Loud. p. 152. 
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1887, Bodyurua forcipula Eaton, Trans. Linn. 8oc., Zool. (2) iii. 

pp. 286-7 (partim, Apennino Pistojese). 

1909. Ecayurus fordpula Klapdlok, Sfisswasserf. Deutachl. viii. p. 28, 

1929. Eodyonurus forcipula Ulmer, Tierw. Mitteleur. iv. p. 32. 

fig. 120. 

1930. Ecdycnurus forcipula Sohoenemund, Tierw. Dentechl. xix. 

pp. 23-24, 84, figs. 28, 142. 

1936. Bodyonurus forcipula Hrncks & Dibb, J. Soc. Brit. Ent. i. 
pp. 75-76. 

The first account of this species is in the form of a note 
appended to the description of Baetis venma F. by Pictet, 


Ki g . 0. 



B. forcipula, male (Italian example). Forceps-base and right olaaper, 
ventral; penis lobes, dorsal, more enlarged; outer portion of 
basal solerite, further enlarged. 


1844, in which he suggests that there is probably a new 
species confused witn venom in collections. He giveB 
some characters whereby it may be distinguished, but 
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does not figure it nor describe it fully, as be had no material 
preserved in alcohol, and he believed that the description 
•of dried material was open to grave risk of error. He 
concludes by, pointing out that should it subsequently 
prove to be a new species it should bear the name forcipula , 
under which name he had received specimens from M. 
Kollar. Eaton (1871) refers to it as a variety of venosa, 
saying (incorrectly) that it was undescribed. In 1887 he 
gave a full description of forcipula with lists of localities. 
Many of his specimens are in the McLachlan collection, 
and a large proportion of them prove to be Ecdyonurus 
helveticus (Etn.). The remainder, from the Apennino 
Pistojese, agree well with his description, and I am 
accepting them as Eaton’s concept of forcipula Pictet. 
I have also found further material of forcipula oonfused 
with venosus in the McLachlan collection from various 
continental localities. 

E. forcipula has been provisionally placed on the British 
list on the strength of the discovery of nymphs in various 
localities answering to the description of forcipula nymphs 
given by Schoenemund. I have not seen any nymphs as 
yet which I could unhesitatingly say were forcipula, nor 
have I met with any adults of this species from Britain. 
The species iB certainly closely allied to E. torrentis. and 
it is quite conceivable. that white-spotted examples of 
this species might be mistaken for nymphs of forcipula. 
I have seen such white-spotted nymphs of torrentis, 
but in none was the extent of the white as great as in 
Schoenemund’s figure. These white markings are by no 
means restricted to forcipula and torrentis, as I have noticed 
nymphs of E. dispar from Windermere with two white 
spots, one on the head and one on the thorax. 

General appearance of adult much as in torrentis. The 
abdomen is more yellowish-brown, and the lateral markings 
are triangles rather than stripes. Pleura and stemites 
are pale yellowish-brown. Forceps and genitalia mueh 
as in torrentis, the outer portion of the basal sclerite of the 
penis broader and with more numerous bristles. Propor¬ 
tions of anterior male tarsus as in torrentis. Middle and 
hind legs yellowish-brown, hind femora usually without 
any dark streak at apex of outer surface. Wings much 
as in torrentis, costal and subcostal areas sometimes 
lightly shaded with yellowish. 
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Distribution on the Continent: Germany, Switzerland, 
France, Italy, according to material which I have been 
able to examine. 

Ecdyonurua fluminum (Pictet), 1844. (Fig. 10.) 

1844. Baetis fluminum Pictet, HiBt. Nat. N 6 vr. ii., Eph 6 in. pp. 

164-169, pl». xvi.-xix, 

1845. BaStin fluminum Irahoff & Lab rain, Ins. d. Sohw. iv. (an 

unnumbered plate and descriptive matter). 

1871. Heptagenia fluminum Eaton, Trans. Ent. 800 . Lond. p. 146. 

1887. Ecdyurus fluminum Eaton. Trans. Linn. Soo., Zool. (2) iiL 
pp. 289-291, pi. lxi. (partim, examples from Uenthod and 
Evian). 

This species was placed in the synonymy oiE. longicaudn 
(Steph.) by Blair (1929) on the recommendation of 
Dr. G. Ulmer. I have not been able to examine Pictet’s 
types (which according to a MS. note by Eaton are 


Fig. Id. 




E. fluminum and foroipula, males. Pattern of 8 th and 7th 
abdominal segments (Swiss examples). 


subimagines), but study of McLaohlan’s collection raises- 
doubts whether Ulmer was correct in sinking fluminum 
as a synonym of longicauda. Eaton, when dealing with 
fluminum in his Bevisional Monograph, mentions a dark 
and a light variety of the species. Both these forms are 
present in McLachlan’s collection, and I oonsider the light 
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variety to be a distinct species. There is an error in 
Eaton’s description of the adult. The pioeous or black 
stripe extending from the tegulee to the fore cox® is 
present in the light form and not in the dark form, as 
stated by Eaton. There are no examples in the McLaohlan 
collection from the actual tyjie-looality, but specimens 
from Genthod, Lake Leman, and two females from Evian 
agree very well with the original description. Examples 
from Basle and Aix-les-Bains appear to belong to yet a 
third species. 

E. fluminum appears to be very like E. forcipula , the 
male penis-lobes being almost identical. The forceps- 
base is perhaps less strongly toothed, and there seems to 
be some difference in the pattern of the abdominal tergites, 
but I have not sufficient material of fluminum to discover 
whether this is constant (fig. 10). The pterostigma is 
rarely shaded with brown, and C. Sc, and R are pale 
yellowish-brown, not dark brown. 

Baeiis fluminum Brauer (1871, Neur. Austr. p. 20) 
cannot be this species, or even this genus, if the description 
is correct. Brauer declaring that the first' and second 
tarsal segments of the fore leg were of equal length. 

Ecdyurus fluminum Klapalek (1900, Siisswasserf. 
Deutschl. viii. p. 28) may be conspecific with fluminum 
Piet., but in his figure the penis-lobes appear too thin 
(more as in the examples from Basle and Aix-les-Bains). 
Eedyonurus fluminum Ulmer (1929) has very definite 
teeth on the forceps-base, but his figure 118 A agrees very 
well as regards pattern. Fig. 118 a shows a pattern more 
like Eaton’s pale variety, and 1 suspect that he has 
confused more than one species, especially as British 
examples of dispar sent to him by Dr. Blair were returned 
as fluminum. Sohoenemund (1930) also appears to have 
confused two species, as his figure of the anal appendage 
recalls those of dispar and the abdominal marking is of 
the pattern found in the pale variety, though from his- 
description it is a darker brown insect. 
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XLI .—New Species of Chry some lid® ( Coleoplera) from 
the Fiji Islands. By G. E. Bryant, F.R.E.S., Ento¬ 
mological Assistant. Imperial Institute of Entomology. 

The types of the following new species have been 
presented to the British Museum:— 

(Jryptocepbalinm. 

PycnophthcUrm cuprea, sp. n. 

Ovate, above entirely coppery, clothed with very Bhort 
close grey pubescence, finely punctured, the antennae 
and legs flavous, the four apical segments of the antennae 
tinged with fuscous. 

Length 2 mm. 

Head deeply embedded in the prothorax, the eyes very 
large, meeting at the base, strongly notched. Antennae 
short, extending to the base of the prothorax, flavous, 
the four apical segments tinged with fuscous, the first 
segment the longest, thickened and slightly club-shaped, 
the seoond short, half as long as the first, the third to the 
fifth slender and about equal to each other, the remainder 
about equal and slightly thickened. Prothorax coppery, 
clothed with fine short pubescence, very finely punctured, 
transverse, widest at the base, the sides slightly rounded 
and contracted in front, the sides with an impressed 
oblique line in front of the middle, the basal margin with 
a lobe opposite the scutellum. Soutellum very small, 
oblong, the apex rounded, impunctate. Elytra coppery, 
clothed with very short fine grey pubescence, very finely 
punctate-striate, the interstices between the striae very 
finely punctured ; at the base, inside the shoulder, there 
are three short longitudinal impressions. Legs entirely 
flavous. Underside black, the first ventral segment very 
long, as long as the three following, impunctate. Female 
with the apioal segment deeply notched. 

Fiji Is. : Mount Penang, 20. x. 1920 ( W . Greenwood), 
2 specimens. 

Allied to P. cenea, Bry., from the New Hebrides, but 
differs in colour, and the prothorax with one impression 
at the side. 
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Pycnophthalma leveri, sp. n. 

Upper side bronze, underside black, prothorax clothed 
with fine pubesoenoe, elytra with small greyish scales, 
antennae with the five basal segments fiavous, and the six 
terminal tinged with fuscous. 

Length 2 mm. 

Head deeply embedded in the prothorax, impunctate, 
the eyes very large, touching each other on the upper side 
of the head, strongly notched opposite the insertion of 
the antennae. Antennae extending a short way beyond 
the base of the elytra, the five basal segments fiavous, the 
six terminal tinged with fuscous, the first segment the 
longest, nearly twice as long as the second, the third to 
the fifth more slender, each longer than the seoond and 
about equal to each other, the terminal segments slightly 
thickened. Prothorax bronze, with very fine punctures 
and fine scattered pubescence, transverse, the sides com¬ 
pressed near the middle, and the front margin deeply 
impressed, widest at the base and contracted in front, 
the sideB feebly margined, the basal margin produoed with 
a lobe opposite the scutellum, which is oblong and very 
small. Elytra bronze, clothed with very small greyish 
scales, very finely punctate-striate, the three striae near 
the side margin deeper. Legs with the femora black, the 
tibiae apd the tarsi fiavous. Underside black, with fine 
pubescence, the first ventral segment the longest, about 
equal to the second and third together, the female with 
the last ventral segment deeply notched. 

Fiji Is. : Nadarivatu, 25. vi. 1941 (R. A. Lever), 4 
specimens. 

Allied to P. tutuilana Mlk., from Samoa, differs in 
colour, and in being pubescent on the prothorax, and the 
elytra with scales and the intervals between the striae 
not raised. 

Etwolpism, 

Trichostola vitiensie, sp. n. 

Oblong, above deep bronze, underside black, head and 
prothorax strongly punctured, elytra punctate-striate, 
clothed with grey pubescence, the three basal segments 
of the antennae, labrum and legs fulvous. 

Length 2 mm. 
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Male and female.—Head deep bronze, closely punctured, 
clothed with fine pubescenoe, the labrum fulvous. An¬ 
tenna long and slender, extending well beyond the middle 
of the elytra, female slightly shorter, the three basal 
segments fulvous, the remainder black, the two basal 
segments more dilated, the third to the sixth slender and 
about equal, the seventh to the eleventh thickened and 
about equal, the apical segment acuminate. Prothorax 
deep bronze, slightly transverse, strongly punctured, 
clothed with fine scattered pubescence, the sides rounded, 
very slightly contracted in front, the anterior margin 
narrowly fulvous. Scute!lum deep bronze, subquadrate, 
impunctate. Elytra deep bronze, sides parallel and 
rounded at the apex, the base broader than the base of 
the prothorax, strongly punctate-Btriate, clothed with 
very fine pubescence. Legs fulvous, the apex of the tibia; 
and tarsi tinged with fuscous. Underside black, meso- 
and metasternum strongly punctured, the first ventral 
segment of the abdomen the longest, the second to the 
fourth each shorter and about equal, impunctate. 

Fiji Is. : Nadarivatu, 25. vi. 1941 (R. A. Lever), 4 
specimens; Fiji Is. : Nausori, v. 1921 (jR. Veitch), 1 
specimen. 

Allied to T. jnmciicollis Jac., but differs slightly in the 
stronger puncturation, and in the elytra being punctate- 
striate, and the colour deep bronze with green reflections. 

Trichoatola evansi, sp. n. 

Below black, above metallic with a purple tinge, 
clothed with fine grey pubescence, the six basal segments 
of the antennae flavous, the head finely, prothorax and 
elytra strongly punctured, legs with the tibiae and tarsi 
fulvous. 

Length 2'5 mm. 

Head metailio with purple tinge, very finely punctured, 
labrum fulvous, a transverse impression between the eyes. 
Antennae slender, extending almost to the middle of the 
elytra, the six basal segments fiavous, the five terminal 
fuscous, the ttfo basal segments more dilated, the third 
to the sixth slender and about equal, the apical segment 
the longest and acuminate. Prothorax metallic with a 
purple tinge, transverse, the sides rounded and contracted 
in front, strongly and evenly punctured, clothed with fine 
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pubescence. ScutelJum black, impunctatc. Elytra very 
little broader than the base of the prothorax, the sides 
parallel and rounded at the apex, metallic, purple, strongly 
and evenly punctured, clothed with fine grey pubescence, 
a slight depression below the shoulders. Legs with the 
femora fuscous, the tibiae and tarei fulvous. Underside 
black. 

Fiji Is : Taveuni, near Bucalevu, 28. iii. 11124 , 500- 
600 ft. (Dr. H. S. Evans), 3 specimens. 

Allied to T. leveri Bry.. but differs in its larger size, 
colour, and much coarser puncturation. 

Trichoslola leveri, sp. n. 

Below black, above cupreous, pubescent, antennae with 
the six basal segments of the legs fiavous, the head, pro* 
thorax and elytra strongly punctured. 

Length 2 mm. 

Head cupreous, strongly punctured and pubescent, the 
labrum fiavous. Antennae long and slender, extending to 
the middle of the elytra, the six basal segments fiavous, 
the remainder tinged with fuscous, the two basal segments 
more dilated, the third to the sixth slender and about 
equal to each other, the five terminal segments Blightly 
thickened; Prothorax oupreous, strongly punctured and 
clothed with fine pubescence, strongly transverse, the 
sides rounded and contracted in front. Scutelium cup¬ 
reous, impunctate, subquadrate. Elytra cupreous, strongly 
punctured, the punctures irregular, olothed with grey 
pubesoenoe, very little wider at the base than at the base 
of the prothorax, the sides parallel and rounded at the 
apex. Legs entirely fiavous, clothed with fine short 
golden pubescence, the male with the basal segment of 
the front tarsus dilated. Underside black, the meso- and 
metastemum strongly punctured, the ventral segments of 
the abdomen almost impunctate, the first segment the 
longest, the remainder about equal to each other. 

FtJi Is.: Nadarivatu, 25. vi. 1941 (Ji. A. Lever), 2 
specimens ; Fiji Is. : Taveuni, near Bucalevu, 500-600 ft., 
28. iii. 1924 (Dr. H. 8. Evans), 2 specimens. 

Allied to T. puberula Boh., but muoh smaller, and the 
base of the prothorax more transverse, and the punctura¬ 
tion of the elytra more confused. 
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Nodostoma vitiensis, sp. n. 

Entirely fulvous, except the five terminal segments of 
the antenna which have the apical half fusoous, the elytra 
entirely fulvous 'or with a varying degree of black, not 
extending to the shoulders or the apex. 

Length, 3 mm. 

Male and female.—Heaft fulvous, nitid, impunctate. 
Antenna longer in the male, extending slightly beyond 
the middle of the elytra, fulvous, the five apical segments 
with the apical half fuscous, the first segment longer and 
more dilated than the second, the second to the sixth 
slender, about equal to each other, the seventh to the 
eleventh about equal to each other, slightly thickened, the 
apical segment acuminate. Prothorax fulvous, nitid, 
slightly transverse, the sides rounded, slightly more con¬ 
tracted in front than behind, a lew irregular scattered 
punctures. Scutellum fulvous, impunctate, triangular. 
Elytra broader at the base than the prothorax, the sides 
parallel and rounded at the apex, entirely fulvous, or with 
the central portion black, not extending to the shoulders 
or the apex, the basal half strongly but irregularly punc¬ 
tured in irregular stria, the apical half almost impunotate, 
and nitid. Legs fulvous, somewhat elongate, the inter¬ 
mediate and posterior tibia emarginate at the apex, claws 
appendioulate. Underside fulvous, the ventral segments 
of the abdomen all about equal and finely punctured. 

Fui Is. : Taveuni, 18. vi. 1924 (Dr. H. S. Evans), 4 
specimens ; Fiji Is. : Suva, 20. ii. 1925 (H. W. Simmonds), 

2 specimens; Fui Is.: Suva, 20. ii. 1938 (R. A. Lever), 

2 specimens; reported on cotton. 

The first species of Nodostoma to be recorded from Fiji. 
It belongs to the group with the sides of the prothorax 
rounded and not angled. These will probably in time 
have to be separated from Nodostoma, aB it is a large 
unwieldy genus of over 180 described speoies. 



On new Species of African ChrysomelicLe. 


513 


XLII.— New Species of African Chryeomelidae ( Coleoptera ). 

By G. E. Bryant, F.R.E.S., Entomological Assistant, 

Imperial Institute of Entomology. 

The types of the following new species have been 
presented to the British Museum :— 

CrYPTOCEPEAUNAS, 

Cryptocephalus taylori , sp. n. 

Pale flavous, the breast black, head with a short median 
longitudinal black stria at its base, prothorax with a 
median V-shaped black pattern, and a black stria near the 
side margins, finely punctured, elytra with a sutural and 
sublateral black stripe, the latter abbreviated at the apex, 
strongly punctate-striate, the interstices with a fine line 
of punctures. 

Length 3 mm. 

Male and female.—Head pale flavous, the labrum slightly 
darker, a short median black longitudinal stria extending 
from the base to the middle of the eyes, strongly but not 
closely punctured. Antennae rather short, extending 
slightly beyond the base of the prothorax, the five basal 
segments flavous, the remainder black, the first segment 
the longest, the six terminal segments slightly thickened. 
Prothorax twice as broad as long, pale flavous, a median 
black V-shaped pattern extending from the base, but not 
touching the anterior margin, a black stripe on either side 
parallel with the side margins, strongly but not closely 
punctured. Scutellum black, nitid, the apex rounded. 
Elytra pale flavous, the suture narrowly black, a sublateral 
black stripe abbreviated at the apex and curving inwards, 
strongly punctate-striate, the interstices with a row of 
fine punctures. Legs flavous. Underside with the breast 
black, the metastemum punctured, the ventral segments 
of the abdomen flavous, the first segment the longest, the 
second to the fourth shorter and about equal, finely 
punctured, the female with the apical segment notched. 

Uganda : Kawanda, 21. x. 1940 (T . H . (7. TayUft), 
2 and 2 $$>. Reported feeding on the leaf of “ Muki- 
kimbo.” 

Allied to C. nigrofronUdis Jac., from Natal, but differs 
in the markings on the head and prothorax, and its paler 
colour. 

Aim. A Mag . N. Hi U. Ser. 11. Fol. ix. 3$ 
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Eumolpinm: 

Syagrm ftavescem, sp. n. 

Entirely flavous, the antennae long and slender, the 
head and prothorax finely punctured, elytra punctate- 
striate, the legs with the anterior femora with a strong 
tooth, the intermediate and posterior feebly toothed. 

Length 3 nim. 

Head flavous, very finely punctured, a short median 
longitudinal impression on the vertex. Antennae flavous, 
long and slender, extending beyond the middle of the 
elytra, the two basal segments more dilated than the 
remainder. Prothorax flavous, slightly transverse, the 
sides slightly rounded, slightly contracted in front, the 
basal angles slightly produced, finely punctured, but the 
punctures at the sides slightly stronger. Elytra flavous, 
elongate, the sides widest behind the middle and rounded 
at the apex, punctate-striate, the punctures not close 
together. Legs flavous, the anterior femora with a strong 
tooth, the middle and posterior pairs feebly toothed. 
Underside flavous, the ventral segments the first the 
longest, the second slightly longer than the third, the 
third about equal to the fourth, all finely punctured. 

Uganda: Bufumbira, iv. 1939, No. 674 (T . H. C. 
Taylor ), 5 specimens. 

Allied to 8 . insignihis Jac., but differs in the elytra 
being less parallel-sided and broadening behind the middle, 
and the puncturation of the striae different. 

Haltigina. 

Physonychis fulvicollis, sp. n. 

Oblong-ovate, parallel, subcylindrical, rounded at the 
apex. Head black, prothorax, legs and underside fulvous* 
elytra metallic green, very closely and finely punctured. 

Length 7-8 mm. 

Head short, transverse, very rugosely punctured, the 
basal half black, the Jabrura and antennal tubercles 
fulvous, a triangular depression behind the insertion of 
the antennae, the eyes large and prominent. Antennae 
long, filiform, pubescent, extending to the middle of the 
elytra, the seven basal segments fulvous, the remainder 
tinged with fuscous, the basal segment long and broad, 
more than twice as long as the second, somewhat flattened* 
the third to the sixth elongate, the fourth to the sixth 
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each slightly longer than the third, the seventh to the 
eleventh slightly thickened and fuscous. Prothorax ful¬ 
vous, transverse, broadest at the base, the sides margined 
and contracted in front, the anterior angles depressed and 
prominent, rugosely and coarsely punctured. Scutellum 
fulvous, impunetate, subtriangular with the apex rounded. 
Elytra metallic green, closely and rugosely punctured, the 
sides with scattered golden pubescence, slightly broader 
than the base of the prothorax, the sides parallel and 
rounded at the apex, two almost obsolete longitudinal 
ridges extending from the shoulders to the apex, the sides 
narrowly margined. Legs fulvous, the male with the 
basal segment of the anterior tarsi dilated, the hind tarsus 
with the apical segment with a globular inflation. 

Underside fulvous, the ventral segments all about equal 
and feebly punctured and pubescent. 

Kenya : Kakumga Forest, 4800-5200 ft., 21. v. 1911 
(8. A. Neave ), 2 specimens; Kenya: Nyangori, N. 
Kairondo, 4800 ft., 18. v. 1911 (8. A. Neave), 1 specimen ; 
Uganda : Kawanda, 5. i. 40 ( T . H. C.Taylor), 1 specimen : 
Uganda: Bugomola, 24. iv. 1927 (H. Hargreaves), 1 
specimen. 

Allied to P. viridipennis Dalm., from W. Africa, but 
differs in the green elytra being less smoothly metallic 
the punctures finer and closer, and the basal half of the 
head blaok. 


Toxaria coeruleipennis , sp. n. 

Ovately rounded, very convex, the head, prothorax, 
antennae and legs flavous, the elytra metallic blue, under¬ 
side with themeso- and metastemum and abdomen black. 
Prothorax transverse, impunetate, the elytra finely and 
irregularly punctate-striate. 

Length 5-6 mm. 

Male and female.—Head flavous, impunetate, nitid, a 
short longitudinal impression behind the insertion of the 
antennae not passing the base of the eyes. Antennas 
flavous, extending almost to the middle of the elytra, the 
first segment the longest and more thickened, the second 
and third short and about equal to each other, the follow¬ 
ing all elongate, about equal and pubescent. Prothorax 
flavous, impunetate, nitid, transverse, the sides slightly 
rounded, more contracted in front, the anterior angles 
blunt, the posterior margin on each side with a small 

36* 
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notch. 8cutellum fulvous, triangular, impunotate. Elytra 
metallic bine, wider at the base than the prothorax, 
strongly convex, finely and irregularly punctate-striate, a 
rather deep depression below the shoulders, the sides 
almost parallel and rounded at the apex. Legs flavous, 
clothed with very short fine golden pubesoenoe, the 
posterior femora incrassate. Underside, the prostemum 
flavous, the meso- and metastemum shiny black, finely 
punctured, the ventral segments of the abdomen black, 
finely and shallowly punctured, the apical segment tinged 
with fulvous. 

Uganda : Kawanda, 24. x. 1940 (T. H. C. Taylor), 3 
specimens ; Uganda : Kampala, 6. x. 1915, 1 specimen ; 
Uganda : Mesaka Rd., 6. iv. 1931 (0. H. E. Hopkins), 1 
specimen; Kenya : Kalinzu, ix. 1932 (T. Jackson), 4 
specimens ; Kenya : Kaimosi, iv. 1932 (A. Turner), 1 
specimen. 

Allied to Toxaria indica F., and T. impressipennis Jac., 
(sub. Podagrica), but differs in its blue colour and the 
antennse being entirely flavous, and by its slightly larger 
size. 


XLIII .—The SkuU-characters of some of the Forms ofSambar 
(Rusa) occurring to the East of the Bay of Bengal .—Part I. 
By R. I. Pococx, F.R.S. (Zoological Department, 
Natural History Museum). 

The Deer of the genus Rusa, trivially known as Sambar, 
are widely distributed in the Oriental Region, ranging 
from Oeylon and India in the weBt to the Philippine*, 
Mariannes, Moluccas and elsewhere in the east. They 
carry a host of scientific names; but the data are at 
present inadequate to determine how many of them repre¬ 
sent distinguishable forms, and probably no two authors 
will agree as to the numbers of speoies and subspecies that 
are admissible, the question being complicated by the 
known custom of the Malays of transporting useful mam¬ 
mals from one island to another. One fact is, however, 
quite obvious, namely their diminution in size when traced 
from west to east, the Indian form, which may stand at 
least 5 feet at the shoulder, being the largest and some of 
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the Philippine forma, about 2 feet at the shoulder, the 
smallest. 

In this paper, and others to follow, an attempt has been 
made to define some of the distinguishable forms by their 
skull characters ♦which were hardly touched by Lydekker 
in Vol. IV. of his Catalogue in 1915; but I have been com¬ 
pelled to restrict my observations mainly to the material 
contained in the British Museum. 

In his Catalogue above-quoted Lydekker regarded 
most of the forms he dealt with as subspecies of the typical 
Sambar, Rusa unicolor , which was originally described 
from Ceylon. I agree with him to a great extent on this 
point, but am doubtful about the status of some of the 
smaller forms found in the far east. One of the distin¬ 
guishing features of Rusa unicolor is the very large and 
deep gland-pit, which carries a protrusible gland, in the $ *, 
in the $ it is noticeably smaller. 

, R'usa unicolor equina Cuvier. 

Vervu* equinus, Cuvier, Oss. Foss. ed. 2, iv. p. 45, 1823, and of 
subsequent authors, including Lydekker, Cat. Ung. Brit. Mus. 
iv. p. 78, 1915, where synonymy and bibliography may be found, 
under Oervus unicolor equina*. 

Rusa dejeani , Pousargues, Bull. Mus, Paris, 1896, ii. No. 1, p. IS, 
1896. 

Ru#a unicolor dejeani, G. M. Allen, Mamm. China and Mongolia, ii. 
p. 1169, 1940. 

Locality of the type of equinus , Sumatra; of dejeani , 
Szechwan. 

Distribution.— Sumatra and South-eastern Continental 
Asia from Burma to S. China and Cambodia. 

A larger Sambar distinguished from the Indian race of 
Rusa unicolor , found to the west of the Bay of Bengal, 
by the antlers being much shorter on the average in full 
grown stags and stabilised in type, the front-outer tin* 
of the terminal fork being a sub-ereot continuation of the 
beam, and larger than the hind-inner tine which is inclined 
backwards and inwards. This form of antler, found in 
all the rusine deer of far eastern Asia, as well as in the 
Axis and Hog-deer, is primitive. It occurs in the Indian 
race ; but in this form the antlers are on the average con¬ 
siderably longer and unstable, the two terminal tines being 

* The external feature*, apart from the antlers, must be negleoted 
until the War is over, when the skins will come back from the coun tr y 
whither they have been sent for safety from air-raids. 
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very commonly subequal, or the hind-inner may exceed 
the front-outer tine in length and have an equal claim to 
be a continuation of the beam. 

1 have seen no example of the so-called southern Chinese 
race dejeani, described by Pousargues; but it was recently 
re-described from Watien in Yunnan by Allen, who gave a 
few skull-measurements. 

The reason for including dejeani in the synonymy of 
equina is that in Allen's adult £ skull the length from the 
occipital crest to the anterior tip of the nasals was 340 mm. 
Since in 16 adult skulls of Rusa unicolor from India, 
Borneo and Formosa the average of that dimension is 
44 mm. less than the condylobasal length, it may be in¬ 
ferred that the condylobasal length in Allen’s skull was 
approximately 384 mm. Moreover, Lyon (Proc. U.S. Nat, 
Mus. xxxi. p. 585, 1906), gdve the basal length of three 

skulls of equina from Tenasserim as 345, 353 and 370mm. 
respectively ; and the average superiority of the oondylo- 
basal over the basal length in skulls of Rusa from Con¬ 
tinental Asia is about 25 mm. Hence the basal length of 
Allen’s skull may be estimated at approximately 359 mm., 
only a few mm. more than the average of Lyon’s three 
skulls. 


Rusa unicolor ewinhoii Sclater. (Fig. 1.) 

(The Formosan Sam bar.) 

Cervus ewinhoii, Sclater, Proc. Zool Soc. 1882, p. 152; id. Tr. Zool. 
Soc. viii. p. 331, 1871; and of *ub*equent authors, often quoted as 
mmnkoei, including Lydekkor. Cat. Ung. Brit. Mu*. iv. p. 81, 
1915, who cite* it as Cervut unicolor swinhoei with full or tolerably 
full bibliographical reference*. 

Locality of the type : Formosa. 

Distribution. —Formosa. 

Distinguished from the mainland form, equina, at least 
by its smaller skull, the condylobasal length in the longest 
known <J skull being about 328 mm., about 13 in., and the 
average length of that area in two adult skulls 315 mm., 
about 12 in. 

Only three adult skulls are available for examination. 
They differ considerably in some particulars. One (No. 
70.2.10.69), exported direot from Formosa by Swinhoe, 
has a total length of 343 mm., and is thus a good deal 
shorter than adult skulls of the Indian race nigra , in 
which the length is usually over 400 mm., the average in 
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eleven skulls being 412 mm., a difference of nearly 3 in. 
It is noticeably shorter even than adult $ skulls of that 
race ; and its ocoipito-nasal length of 300 mini. is 40 mm. 
less than in the q skull of the Chinese specimen of equina 
recorded by G. M. Allen as dejeani. The gland-pit has 
well-defined edges and is very deep and long, as in the 


Fig. 1. 



A. —Orbit, vacuity and gland-pit of Formosan Sambar (Rum 
unicolor vunnhoii). Swinhoe's wild-killed specimen. 

B. —Posterior portion of nasal, vacuity and gland-pit (dotted) of 
the right side of the same. 

C*—-The same of the left side of skullf from the Zoological Society. 

D.—Posterior part of nasal space, divided by the mesethmoid, 
showing the cruciform shape of the bones before removal and 
other features of the imperfect skull from the Zoological Society. 

Indian race and equina , its length of about 50 mm. ex* 
seeding by 4 mm. the vertical inside diameter of the orbit. 
The vacuity, however, is comparatively short and narrow, 
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46 mm. long and 9 mm. wide, owing to the encroachment 
over its area hehind and in front respectively of the frontal 
and maxillary processes, which abut against the nasals. 
The nasals are long, 122 mm., much more than twice &a 
long as wide at their widest point, 47 mm.; in front 
they form on each side a rather pronounced convex bulge 
opposite the vacuities, but, owing to the forward growth 
of the frontals and the backward growth of the maxilla?, 
their areas of contact with the vacuities are exceptionally 
reduced, being only about 6 mm. on one side and 3 mm. on 
the other. I have not seen such a reduction in any other 
skulls of Bum, although, as 1 have recorded elsewhere, it 
occurs in some skulls of Cervus affinia. Tt is probably an 
individual peculiarity in aunnhoii as it is in the Himalayan 
species. 

The second adult <$ skull (No. 76.2.4.1) belonged to a 
specimen received from the Zoological Society. It is con¬ 
siderably older but is much shorter, its total length being 
312 mm., over 1 in. shorter, its oondylobasal length 302 
as against 328 mm. estimated for the other, its orbito¬ 
nasal length 260 and its facial length 163 *, the correspond¬ 
ing dimensions in the first being 300 and 189. On the 
other hand, it has the forehead noticeably more elevated 
and is a few mm. broader, the postorbital, orbital and 
maxillary widths in the two being as follows, those of the 
first skull being bracketed :-—117 (113), J48 (140), 116 
(110); but the premaxillary width is slightly loss, 51 as 
against 54 mm. The upper cheek-teeth are bigger, the 
premolars being 48 mm. and the molars 61 mm., as against 
43 and 57 respectively in the first; but they are relatively 
a good deal bigger. 

The gland-pit is deep, with well-defined edges, but is 
actually and relatively shorter than in the first skull, its 
length being about the same as the vertical diameter of 
the orbit, 44 mm. The vacuity is a little shorter, 41 mm., 
but it is muoh wider, 20 mm., owing to the nasals being 
narrower where they abut against them. The nasals are 
much shorter, like the rest of the muzzle, being only 94 mm. 
and at their widest by the vacuities they are only 36 mm., 
not forming nearly such a prominent bulge, and their free 

* This dimension is taken from the anterior edge of the orbit to the 
anterior end ot the premaxilla. ■' 
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edges bordering the vacuities are of normal length, nearly 
20 mm., owing to the maxillae not encroaching backwards 
over the vacuity as they do in the first skull. Ab in the 
latter the nasals penetrate deeply between the frontals, 
forming an acute angle, but the points of the two bones 
are sharper. 

The third Formosan skull (Swinhoe, No. 68.3.21.24), 
also from the Zoological Cardens, is older than the other 
and has the fore part of the muzzle broken away. Since 
the length from the bulla to the anterior end of the cheek¬ 
teeth is a trifle shorter than in the first described skull 
(No. 70.2.10.69), its complete length was certainly not 
greater than in the latter. Its postorbital, orbital and 
maxillary widths are very nearly the same ; but it is con¬ 
siderably wider across the face just in front of the eyes, 
as the following measurements, those of the first skull 
boing bracketed, show :—face above the hinder end of the 
gland-pit 75 (65); below the gland-pit 120 (111); across 
the outer edge of the vacuities, 90 (76). Moreover, the 
outer edges of the vacuities, seen from the front, are 
noticeably convex, not approximately straight, and the 
vacuities themselves are slightly shorter, 38 mm., which 
is much less than the vertical diameter of the orbit, 
49 mm. The gland-pit is as deep and well defined, but 
is shorter and higher, the length being 45 mm. ana the 
height 40 mm. The nasals are missing, but the shape of 
their posterior ends is clearly shown by the surrounding 
bones. It is very different from that of both the other 
skulls, but comes nearest to the first. The nasals, how¬ 
ever, were much broader, 59 mm. at their widest, and owing 
to the anterior ends of the frontals and the posterior ends 
of the maxillse, where they resjwctively touched the nasals, 
being considerably wider, the expansion of the nasals on 
each side to reach the vacuities was much more abrupt, 
its anterior and posterior edges being subparallel instead 
of converging at a very obtuse angle, as is the case in all 
the other skulls of Rum unicolor I have seen, and the free 
edge bordering the vacuity was only about 10 mm. long. 
These nasals indeed may be described as “ cruciform.” 
They interestingly recall in shape those of the skulls 
examined of the races from the Marianne and Basilan 
Islands. 
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These three skulls differ from each other in shape and 
in the details pointed out much more than the skulls of 
the Indian, Burmese and Bornean races of Ruaa unicolor, 
of which tolerably good series have been examined, differ 
from each other respectively. A point to remember is 
that two of them were from the Zoological (hardens, were 
very likely born there and reared from birth on unnatural 
food*. This may have been a factor in the abbreviation 
of the muzzle in No. 76.2.4.1 and the modifications of the 
vacuitiesand nasals in No. 68.3.21.24. On the other hand, 
skulls of the common Indian Sam bar received from the 
Zoological Society show no such variations. 

The first-described skull (No. 70.2.10.69), which came 
direct from Formosa and hafi the elongated face and the 
shape characteristic of Rma unicolor, may be taken as 
normal for sunnhoii, apart pussibly from the exceptional 
shortness of the line of contact between the nasals and the 
vacuities. 

The antlers of swinhoii are short, robust and of the 
equmwr-type. They are missing from the first-described 
skull, but in the second the right one is 191 in. long, with 
the girth above the burr 6j in. ; in the third they are 
possibly decadent with age, the two terminal tines being 
merely an inch or two long, the total length being only 
12£ in. ; but the girth is 7J in. and the beam up to the 
fork is 10J, about a 1 in. longer than in the other skull. 

Rv«a unicolor brookei Hose. (Fig. 2.) 

(The Bornean Sambar.) 

Cervua brookei Hose* Ann. £. Mag. Nat. Hist. (6) xii, p. 206, 1803. 

Rum brookei, Lyon, Proc. U.S. Nat. Mus. xxxi. p. 684, 1006; id. op. 
cit. xxxiii. p. 560, 1007, id. op. cit. xl. p. 67, 1911. 

Cetvus unicolor brooheri , Lydekker, Cat. Ung. iv. p. 80, 1916. 

Locality of the type; Mount Dulit, Sarawak. 

Distribution -Borneo and apparently the neighbouring 
islands of Billiton, Pagi and Nias. 

Distinguished from the Formosan race, sudnhoii , by its 
rather larger skull, and from the Sumatran and Mainland 

* Referring to the remarkably concave facial profile in the skull of 
a Sambar from Timor, Sir Victor Brooke (Proc. Zool. Soc. 1878, p. 004) 
said that he had frequently seen this character in “ Red Deer and Fallow 
Deer living under unfavourable circumstances.’’ 
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race, equina, by its smaller skull. The average condylo- 
basal length in four adult $ skulls from Borneo is about 
345 mm., 13$ in., and of six adult $ skulls 330 mm., 13$ in. 
The averago of that length in the same numbers of skulls 
of equina being about 385 mm., 15f in., in the $ and 
350 mm., 14 in., in the $. 

The dimensions entered above are computed from the 
skulls of brookei and equina in the British Museum and 


Fig. 2. 



A. —Orbit, vacuity and gland-pit of Bornean Sarabar (Jttua 
utHcoior brookei) from Baratn. 

B. —Posterior portion of nasals, vacuity and part of gland-pit 
(dotted) of the same, the expansion of the nasals asymmetrical. 

C. —The same of $ from Sarawak, the nasals symmetrically 
expanded. 


from the reoords supplied by Lyon, who was apparently 
the first author to establish the status of brookei as a 
smaller race than equina. Lyon gave the basal length of 
three adult skulls of equina from Tenasserim and oneiuf 
.an adult $ from the Malay Peninsula. I have estimated 
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approximately the oondylobasal length of these by allow* 
ing an average exoess of 25 mm. for each. The British 
1 Museum has one complete <J skull of equina from the 
Ruby Mines (Bruce), which has practically the same basal 
length, 370 mm., as Lyon’s largest from Tenasserim.and 
five adult $ skulls of equina, three from Tenasserim 
(Shortridge), in which the basal length ranges from 308 to 
327 mm., and two from Siam (Kloss), in which it is 324 
and 334. The largest of this ? series is considerably 
shorter than Lyon’s 2 from the Malay Peninsula, which 
has a basal length of 350 mm. 

Of skulls of the Bornean race brookei, Lyon had three <J 
skulls from the Sempang River and Pamukang Bay, with 
the oondylobasal length varying from 333 to 364 mm.; 
and tliree females, one each from those localities and one 
from Pulo Laut, with that area ranging from 320 to 
338 mm. 

A c? skull in the British Museum from Baram (Hose, 
No. 1.3.13.1) is normally elongated in shape with the total 
and oondylobasal lengths 356 mm., 14f in., and 344, 
13$ in. The gland-pit is deep with well defined edges, but 
iB shortish, its length, 48 mm., being 1 mm. less than the 
vertical height of the orbit; the vacuity is 52 mm. long, 
23 mm. wide, its nasal edge being 25 mm. and tolerably 
evenly convex ; the nasals are 126 mm. long, about 
three times as long as wide, and have the deepish angular 
penetration of the frontals typical of Rusa unicolor. 

A young adult skull from Sandakan, N. Borneo (Pryer, 
No. 86.1.20.9) has the oondyles cut away and carries 
antlers presumably of the second pair, since the main 
beam is unbranched. Its total length is 345 mm., the 
length from the oocipital crest to the tip of the nasals is 
288 mm., and of the face 190 mm., whereas in Hose’s 
skull from Baram those areas are 295 and 205 mm. 
respectively. But, although a younger skull, it is a little 
broader than Hose’s, the postorbital and orbital widths of 
the two, those of Hose’s skull being bracketed, being 
respectively 113 (110) and 144 (140). The nasals are 
120 mm. long, 40 wide, and the free edge bordering the 
vacuity is 26 mm., being similar in shape to those of Hose’s 
skull. The orbit also is smaller, itB vertical height being 
only 44 mm.; the vacuity is a little longer but narrower. 
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55 by 21 mm., but the gland-pit is as nearly as may be 
the same length and height , both the vacuity and gland- 
pit noticeably exceeding in length the vertical height of 
the orbit. 

'According to Ward’s ‘ Records,’ 1928, the antlers of the 
Bornean Sambar, cited under equina, may just surpass 
30 in. in length. Out of a very large number measured 
by Lyon the longest was 22$ in. In Hose’s skull from 
Baram the antlera were just shed when the deer was killed. 
In the skull from Sandakan the antlers, judged to be the 
second pair, are 14$ in. 

Three adult $ skulls from Sarawak (Everett) are very 
much alike in shape and proportions individually, and only 
differ from the <$ skull in the usual sexual characters. The 
largest of the three (No. 79.1.27.2) has the total and condy- 
lobasal lengths 354 and 344 mm. respectively, and is about 
the same length as the <$ skull from Baram. The gland- 
pit is at least as long and deep as in the <J, an unusual 
feature, but not so high, its upper rim being thicker and 
its lower border not so defined; it slightly exceeds the 
vertical height of the orbit, which is 46 mm. The vacuity 
is 53 mm. long, 18 wide, narrower than in the J 1 from 
Baram ; the nasals are very similar in shape but their free 
edges bordering thfe vacuities are a trifle more convex. 
The shortest of the three $ skulls, not appreciably younger 
than the longest, has the total and condylobasal lengths 
324 and 314 mm. respectively, and is correspondingly 
narrower everywhere, its orbital width, for instance, being 
114 as opposed to 128 mm.; the gland-pit is 38 mm. long, 
4 mm. less than the vertical diameter of the orbit and 10 
mm. shorter than in the other skull; but the vacuity is 
longer, 55 mm.; the nasals penetrate the frontals less 
deeply and are much narrower bordering the vapuities, 
being three-and-a-half times as long as wide instead of 
about three times as in the others. The third skull 
(No. 79.5.3.18) closely resembles the latter in all its 
features, although the condylobasal length is 19 mm. less. 
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XLIV.— The Cichlid, Fishes of Syria and Palestine . By 
Ethelwynn Trewavas, D.Sc., British Museum 
(Natural History). 

The CichlicUe of the Old World are an essentially African 
group, with a few species in Ceylon and southern India 
and seven in Syria and Palestine. Those of Syria and 
Palestine comprise four endemic species, confined to the 
inland drainage systems, and three Nilotic species which 
are found in the Jordan valley and also in the streams 
flowing into the Mediterranean Sea. Of the endemic 
forms one is a Haplochromis showing affinity with its 
congeners in the Nile and in Algeria and Tunis, the other 
three are so distinct from African members of the family 
as to form an endemic genus, recognised by Regan (1922) 
for one of its members and here renamed Tristramella. 

Synopsis of the genera . 

I. Articular surface on base of skull for upper 
pharyngeal bones formed by parasphenoid 
alone. 

Inferior apophysis for support of anterior end of 


air-bladder on third vertebra . Tilapia. 

Inferior apophysis for support of anterior end 

of air-bladder on fourth vertebra. Truttramella. 

II. Articular surface for upper pharyngeal bones 
formed by parasphenoid in the middle and 
basioccipital at the sides; inferior apophysis 
on third vertebra. Haplochromis. 


These are the characters used by Hegan in his M Synopsis of the 
African and 8yrian genera M (Ann. <k Mag. Nat. Hist. (9) at. 1922, 
p. 249). 

Key for Identification of the Species. , 

This key is independent of skeletal characters and is 
designed for practical use in the field. The pharyngeal 
dentition, however, is decisive. All counts and measure¬ 
ments are taken from Palestine specimens. 

I. Gill-rakers on lower part of anterior arch 
18 to 23. 

Lower jaw 3 to 3*2 times in the head; 
teeth in 3 or 4 series in upper jaw, 3 to 5 
in lower; depth of preorbital bone 5 to 
4*5 times in the length of head in speci- 
mens of 145 to 200 mm. standard length; 
caudal truncate $ tooth-bearing area of 
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Lower pharyngeal bones of A, Haplochromis flavii-josephi, 

68-4-15 nun.; a, the same, $>, 604-13 mm.; B, Tilapia 

zilUi (type of T, andrtse), 145 + 38 mm. ; C, Triatramdla sacra, 
145+31 mm. ; D, Tr. aimonis, 142+37 nun.; E, Tr. rnagda - 
lenm, 132 + 30 mm.; F, Tilapia nilotica , 156 + 43 mm.; G, 
T. yaUlma, 160+40 mm.; b. a single pharyngeal tooth of 
T. zillii further enlarged. The linear magnification of A and 
a. is about 3^, that of all the others is half as great. The 
teeth in T. niloHca and, especially, in T. galileoa , are more 
numerous than the dots representing them. The distinction 
between Tr, aimonia and Tr, magdalen $f is not always so clear 
as in the specimens figured. 


lower pharyngeal bone nearly triangular, 
teeth numerous but not densely crowded. Tilapia nilotica. 
Lower jaw 3*3 to 3*5 times in the length of 
head; teeth in 4 to 6 series in upper jaw, 

5 to 7 in lower; depth of preorbital bone 
4*3 to 3*5 times in the length of head in 
specimens of 130 to 215 mm. standard 
length; caudal slightly emarginate in 
young; dentigerous area of lower pharyn- 
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geai bone heart-shaped, bearing a dense 

felting of slender teeth. 

II. Gill-rakers on lower part of anterior arch 
n 7 to 12. 

A. Head, in adult, J of standard length 

or less; lower jaw 2*7 to 3*2 times in 
the length of head; outer teeth stout, 
bicuspid, 34 to 50 in outer series of 
upper jaw in specimens of 90 to 160 mm. 
standard length; lower pharyngeal 
bone short, bearing compressed teeth, 
some of which are tricuspid; young 
with a large black spot, ringed with 
white, at front of soft dorsal fin. 

B. Head more than j of standard length. 

1. 9 to 12 gill-rakers on lower part of 

anterior arch; 58 to 80 teeth in 

outer series of upper jaw in specimens 
of 100 to 190 mm. standard length ; 
lower pharyngeal with a middle group 
of enlarged, blunt teeth; 30 or 31 
scales in a longitudinal series. 

a. Head 2*5 times in the standard 

length ; lower jaw 2*2 to 2*4 times 
in the length of head; teeth 
conical in aault. 

b. Head 2*6 to nearly 3 times in the 

standard length ; lower jaw 2*4 to 
2*7 times in the length of head ; 
outer teeth biscuspid. 

Diameter of eye contained 4*5 to 5*4 
times in length of head at 125 
to 140 mm. standard length; 
depth of preorbital 4*5 to 4*8 

times. 

Diameter of eye contained 5*6 times 
in length of head at 130 mm. 
standard length ; depth of pre¬ 
orbital 4*3 times . 

2. 7 or 8 gill-rakers on lower part of 

anterior arch ; lower pharyngeal with 
a posterior group of enlarged blunt 
teeth; 28 or 29 scales in a longi¬ 
tudinal series; dark bands, often 
interrupted, one along the middle of 
the body, one along the upper lateral 
line, a third at base of dorsal; male 
with bright, ocellated spots on anal 
fin ; no large, white-ringed spot on 
the dorsal fin. 


Tilapia gabilma . 


Tilapia zillii. 


( Tristramella ). 


TrintrameUa sacra. 


Triatramella stmoms. 


[magdalenm. 

TrUtrameUa 


[flami-jotephi, 
Haphehromi # 


Tilapia nilotica (Linn.). 

Boulanger, Cat. Afr. Freshw. Fish. iii. p. 162, fig. 106. 

For a discussion of the synonymy, limits and geo¬ 
graphical range of this species see Trewavas, Ann. A Mag. 
Nat. Hist. (10) xix. 1937, p. 382. 
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Native name : L. Tiberias, Musht Lubbud. 

Depth of body contained 2*2 to 2*5 times in the length, 
length of head 3 or nearly 3 times. Snout 3*4 to 3*7 in 
length of head, 1*2 to 1*4 times diameter of eye, which is 
4*4 to 4*7 in length of head. Depth of preorbital 4*6 to 
5 in length of head, interorbital width 2*5 to 2*8, length of 
lower jaw 3 to 3*2. Cheek with 2 or 3 series of scales. 
Teeth small, but stouter than in T. galilsea, in 3 or 4 
series in upper jaw, 3 to 5 in lower, outer bicuspid, inner 
tricuspid, 70 to 80 in outer series of upper jaw. fiill- 
rakers on lower part of anterior arch 18 to 22. Lower 
pharyngeal with dentigerous area more nearly triangular 
than heart-shaped, bearing numerous slender teeth which 
are neither so small nor so densely packed as in T. galilsea. 
Scales 31 to 33 in a longitudinal series, 4£ or 5 from origin 
of dorsal to lateral line. Dorsal XV-XVI 12-13 ; length 
of last spine contained from a little more than twice to 
2'3 times in length of head. Anal III 10-11 ; third 
spine a little shorter than last dorsal. Peotoral a little 
longer than head. Caudal peduncle f as long as deep. 
Caudal trunoate. Soft dorsal, anal and caudal often 
with dark wavy bands or series of small dark spots. 
Young with or without about nine transverse bars. 

Descril)ed from twelve specimens, 92+28 to 195+50 mm. 
long, from Ijakes Tiberias and Huleh. Proportions and 
numbers of teeth are recorded only for the four specimens 
of 140 to 195 mm. standard length, meristic characters 
for all. 

Nine small specimens from Ras el Ain. near Jaffa, 
differ from the lake specimens in having a higher number 
of rays in the dorsal fin, namely, XVI 14, XVII 13 or 
XVII 14, average 30*1, whereas the average for the twelve 
lake specimens is 28*2. In these specimens also the 
pharyngeal teeth are fewer and coarser than in the lake 
forms, though both types are within the range for the 
species in its African habitats. 

A single specimen from the Dead Sea is in rather poor 
condition ; its pharyngeal teeth resemble those of the. 
Jaffa specimens rather than those from Tiberias, the 
mouth and preorbital are rather large and the cusps have 
been worn off some of the outer teeth. 


Ann. A Mag. N. Hist. Ser. 11. Vol. ix. 37 
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Palestinian Specimens in the British Museum 
(Natural History). 


2,176+46and 195+60mm... 

1, 102+30 mm. 

4, 92+ 28to 104+ 30mm. ... 
4, 102+30 to 158+ 43 mm. .. 

1, 12$+ 34 mm. 

9, 61+13 40 102 + 27 mm_ 


S. of Galilee Tristram. 

(=L. Tiberiaa). 

„ „ Craig-Bennett. 


L. Huleh . 

f* . . 4 . . . . . . 

Has el Ain, nr* Jaffa. 


Wash bo urn. 

Hornall. 

JBewsher. 


Tilapia galilsea (Artedi). 

&pnrus galilmu 9 Artedi. in Hasselquist, Iter Palest, p. 343 (1757). 

Ohromis t galilmua Gunther, Cat. Fish* iv. p. 273 (1862). 

Chromuf tiberiadi# Lortet, Ann. Mus. Lyon, iii. 1883, p. 136, pi. vi. 

Ohromi * mioroatonms Lortet, t. c. p. 139, pi. viii. fig. 1. 

Tilapia gattl&a Boulenger, Proc. Zool. 800 . London, 1899, p. 114. 

For full synonymy, including other synonyms, based on 
African specimens, see Boulenger, Cat. Afr. Freshw. Fish, 
iii. p. 169, fig. 109 (1915). 

Native name : Mtjsht Abyad. 

Description based on five specimens from the Sea of 
Galilee, two of 207+50 and 215+55 mm. respectively and 
three of 113+30 to 130+35 mm., the proportions of the 
three smaller fish shown in square brackets. 

Depth of body 2 to 2-3 [2 to 2*1] in the length, length 
of head 2*7 to 2*9 [3]. Length of snout 2-9 to 3 [3*2 to 
3-4] in length of head, 1*6 [1*2 to 1-3] times diameter of 
eye. Diameter of eye 4-4 to 4*8 [4] times in length of 
head, depth of preorbital bone 3-5 to 3*6 [3-8 to 4-3], 
length of lower jaw 3-3 to 3-4 [3-5], interorbital width 
2*5 [2-3 to 2-7]. Teeth very slender, in 5 to 6 rows in 
upper jaw, 5 to 7 in lower, outer bicuspid, inner tricuspid, 
92 to 100 [64 to 82] in outer series of upper jaw. Soales 
of cheek in two series below eye, sometimes three in front. 
Preoperculum at angle often wider than scaled part of 
cheek. 20 to 23 gill-rakers on lower part of anterior 
arch. Dentigerous area of lower pharyngeal heart-shaped, 
with broad rounded lateral lobes, bearing a dense felting 
of slender, crowded teeth. 31 Beales in a longitudinal 
series, 4j to 6 from origin of dorsal to lateral line, 6 to 7 
between bases of pectoral and pelvic fins. Dorsal XVI 
13-14 ; spines strong, last contained 2£ [2] times in length 
of head. Anal III 10-11; third spine stouter and a little 
shorter than last dorsal. Pectoral fin l£ to 1} times as 
long as head. Caudal peduncle f to | times as long as 
deep, its length contained 2*6 to 3 times in length of head. 
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Caudal fin wliglitly emarginate in young. No dark bands 
on the vertical fins. 

Palestinian Specimens in the British Museum. 


4, 128+32 to 215+55 mm. .. S. of Galilee Triatram. 

( — L. Tiberias). 

1, 113 + 30 mm. „ „ Craig-Bennett. 

2, 82 + 23 mm. .. ,, ,, *» »* 

1, 75 + 20 mm. „ „ Homell. 

9, 61 +14 to 91+23 mm. .. Has el Ain, nr. Jaffa. Bewsher. 


T. nilotica and T. galilssa occur together in many 
places throughout their wide range, from Senegal to the 
Nile and in Palestine. They are easily distinguishable by 
the pharyngeal dentition. In addition, T. galilssa has a 
blunter snout than T. nilotica , a deeper preorbital bone, 
a smaller mouth (measured by the length of the lower 
jaw) armed with more slender, more numerous teeth 
arranged in more series. The Has el Ain sample and the 
young from L. Tiberias are without bars or series of 
spots on the fins, in contrast to young T . nilotica. 

The depth of the preorbital bone and the number of 
teeth show parallel variations with age in the two species, 
as can be seen by comparing them in size-groups:— 


Depth of preorbital 

Material. (times in head). 

T. nilotica , 70 to 100 mm. f 8 specimens . 5 to 6*7 

T. galilsm , 70 to 92 mm., 6 specimens. 4*7 to 

T. nilotica, 102 to 123 mm., 5 specimens . 5 to 5*9 

T. gaUlma . 130 mm., 2 specimens. 3*8 to 4*3 

T , nilotica , 176 to 195 mm., 2 specimens . 4*7 to 5 f 

T. galilma , 210 to 215 mm., 2 specimens. 3*5 to 3*6 


The differences in numbers of teeth are shown for 
larger specimens in the descriptions given. In T. nilotica 
of 70 to 100 mm. standard length the teeth are in 3 series 
above, 3 or 4 below, 40 to 60 in the outer series of the 
upper jaw. Specimens of T. galilssa from 70 to 92 mm. 
have 4 or 6 series above and below, 54 to 78 iti the outer 
series above. 

Tilapia ziUii Gervais. 

For synonymy and description see Boulanger, Cat. 
African Freshw. Fish. iii. p. 197, fig. 126 (1915). The 
first specimens known from Palestine were the types of 
Chromis andrem Gtinther (1864). 

T, zillii is easily distinguished from the other species 
of Tilapia found in Palestine by the fewer giU-r&ktetS, 
8 or 9 on the lower part of the anterior arch, the deeper 
cheek and the almost horizontal mouth, and from aU 
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other Cichlidse of this region by the lower pharyngeal, 
which has a very short anterior blade and a broad tri¬ 
angular dentigerous area bearing relatively few and 
larger, compressed, tricuspid teeth. 

The Palestine specimens in the British Museum (Natural 
History) number twenty, from the Sea of Galilee, from 
Kishon, and from two seaward flowing streams, Wadi 
Rubin, near Jaffa, and Wadi Selman, near Haifa. In 
these the scales number 29 or 30 in longitudinal series, 
3 or 4 from origin of dorsal to lateral line ; the dorsal 
fin-rays are 27 in eleven specimens, 28 in four (XV 12 
in nine, XVI 11 in two, XV 13 in four). There are 9 or 
10 soft anal rays. 

The vertebrae, oounted in two specimens, number 
28(14+14)*. 


Specimens from Palestine in the British Museum. 


3, 94+23 to 146+40 mm. ... 8. of Galilee 

(Types of Vhromis andreee.) ( = L. Tiberias). 

2, 116+30 and 160+42 mm. „ „ 

1, 94+23 mm. „ „ 

2 , 110+30 and 123+30 min. Kishon. 

2, 80+8 and 40+10 mm. Kiahonswamps ... 

6 , 46+14 to 86+23 mm. Wadi Solraon, near 

Haifa. 


Tristram. 

Craig-Bennett. 

Homell. 

•• 

Buxton. 

M 


2, 90+22 to 96+26 ram. Wadi Rubin, near Homell. 

Jaffa. 

1, 78+ 20 mm. Nahr Rubin, near Aharoni. 

Jaffa. 

1, 122+30 mm. Palestine . Aharoni. 


Tristameixa, gen. nov. 

Parachrotnis Regan, Ann. A Mag. Nat. Hist. (0) x. 1922, p. 261 
(not Parachrotnis Agassis, 1868) t* 

Type of the genus Hemichromis sacra Giinther, 1884. 

Articular surface for upper pharyngeals formed by 
parasphenoid alone; inferior apophyses for support of 
anterior end of air-bladder on fourth vertebra; lower 
pharyngeal bone with a middle group of enlarged teeth. 
Vertebrae 29 (14+15). 

Jordan Valley. Three species. 

The skeletal characters have been checked on one 
specimen of each species. 

T. sacra and T. simonis inhabit Lakes Tiberias and 
Huleh. • T. magdalense represents T. simonis in the waters 

* The lost vertebra bearing a rib is oounted as the lost abdominal. 
The hteraapophysee of the first oaudal vertebra are united below but 
the spine is pained. 

t That this is a homonym was pointed out by Myers. 
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near Damascus, and perhaps should be regarded as a 
subspecies of the latter. 

TristrameUa sacra. 

Hemichromi# sacra Gfinther, Proc. Zool. Soc. London, 1864, p. 493. 
Paratilapia sacra Boulenger, Proc. Zool. Soc. London, 1899, p. 101. 
Parachromis saccr Regan, Ann. A Mag. Nat. Hist. (9) x. 1922, p. 251. 

Native name : Musht Kelb. 

Depth of body 2*5 to 2*8 in the length, length of head 
(excluding projecting part of lower jaw) 2*5. Snout 
2*8 to 3 times in length of head, twice to 2*3 times diameter 
of eye. Diameter of eye 5-6 to 6*3 times in length of head, 
depth of preorbital 3*9 to 4-7, interorbital width 4*1 to 
4*6, length of lower jaw 2-2 to 2*4, of premaxillary pedicels 
3*7 to 4*1. Lower jaw projecting. Teeth conical, in 3 or 
4 series anteriorly in upper jaw, 2 series laterally, 58 to 
04 in outer series. 4 or 5 series of scales on the cheek. 
10 or 11 gill-rakers on lower part of anterior arch. Lower 
pharyngeal bone very slightly longer than wide, toothed 
part twice as long as anterior blade ; teeth of four middle 
rows enlarged exoept posteriorly, lateral teeth slender, 
not densely crowded. 30 or 31 scales in a longitudinal 
series, 3$ or 4 from origin of dorsal fin to lateral line, 5 
to 7 between bases of pectoral and pelvic fins. Dorsal 
XIV 10-11 ; last spine about | length of head. Anal 
III 8-9; third spine a little shorter than last dorsal. 
Pectoral j to f as long as head, extending to origin 
of anal or beyond. Caudal rounded, subtrunoate. Caudal 
peduncle a little longer than deep. 

Described from seven specimens, five from Lake 
Tiberias and two from Merom (L. Huleh), 145-1-32 to 
190+43 mm. long. Of these, two are males with small 
testes, two are ripe females and three are spent females. 
One of the females has the mouth full of developing eggs. 

Specimens in the British Museum. 

4, 145+32 to 190 +43 mm.., 8. of Galilee Tristram. 

(—L. Tiberias). 

1 skeleton.. 

2, 157+36 and 175+38 mm. Merom (~L. Huleh). M 
1 , 165+40 mm. L. Tiberias. Craig*Bennett. 

TristrameUa simonis (Glinther). 

Chromis smmis G&nther, Proc. Zool. Soc. London, 1864, p., 492 : 
Lortet, Aroh. Mus. Lyon, iii. 1883, p. 143, pi. lx. fig. 1 ; Tristram, 
Faun, Palest, p. 166. pi. xvji. flg, 2 (1884), ' 
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Chromis paterfamilias Lortet, C. H. At*,. Sc. lxxxi. 1875, p. 1107 and 
La Nature, 1876, p. 81, figs. 

Tilapia rimonis Boulenger, Proc. Zool. Zoo. London, 1890, p. 125. 

Native name : Musht Marmttr. 

Depth of body 2*5 to 2*6 in the length. Length of 
head 2*7 to 2*8. Length of snout 1| times diameter of 
eye, which is 4-5 to 5 in length of head. Depth of 
preorbital 4*5 to 4*8 in length of head, interorbital width 
3*25, length of lower jaw 2*5 to 2*6, of premaxillary 
pedicels 4*2 to 4*3. Lower * jaw slightly projecting; 
maxillary not extending to below eye. Teeth in 3 or 4 
series, outer bicuspid, inner tricuspid, 64 to 70 in outer 
series of upper jaw. 3 or 4 series of scales on the cheek. 
11 or 12 gill-rakers on lower part of anterior arch. Lower 
pharyngeal a little longer than wide, 1*7 to 1*8 times as 
long as the median length of its toothed area ; pharyngeal 
teeth small, pointed and rather numerous laterally, rather 
stout in the middle series. Lateral line pores of preoper¬ 
culum and preorbital multiple, 5 to 10 at each opening 
of the bony canal. 31 scales in a longitudinal series, 
4 from origin of dorsal to lateral line, 7 between pectoral 
and pelvic fins. Dorsal XV 10 ; last spine 2*4 to 2*6 in 
length of head. Anal III 9-10 ; third spine a little 
shorter than last dorsal. Pectoral as long as head, 
extending to above origin of anal, or beyond. Caudal 
rounded, subtruncate. Caudal peduncle as long as deep 
or a little shorter. Colour uniform or with an opercular 
spot and traces of 8 dark cross-bars on the body. 

* Lake Tiberias ; ?LakeHuleh. 


2, 187-+*35and 142+87 nun. . L. Tiberias. Tristram. 

1 , 125-f tram. .. Franklin. 


Five specimens of 135+32 to 180+40 mm. from Lake 
Huleh, and two of 125+30 mm. and 140+35 mm. from 
L. Tiberias, are also assigned to this species, although in 
the shape of the pharyngeal bone and the size of the eye 
they diverge from the types in the direction of T. magda - 
lenm . In the pharyngeals, however, they are nearer to 
the types of T. eimonis than to T. magdalense , and the 
lateral line pores of the head are multiple as in T 7 . simonia. 
The following details give the range of variation in these 
seven specimens:— 

Depth of body 2*25 to 2*5 in the lengthy length of head 
2*6 to 2*8. Length of snout 1*6 to twice diameter of eye, 
3 to 3*5 times in length of head. Diameter of eye 5*3 to 
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5-7 times in length of head, depth of preorbital 4*6 to 5, 
interorbital width 3*25 to 3*7, length of lower jaw 2*4 to 
2*7, of premaxillary pedicels 3*6 to 4. Teeth in 4 series 
in upper jaw, 3 or 4 in lower, 60 to 80 in outer series of 
upper jaw, outer bicuspid, inner tricuspid. 10 to 12 
gill-rakers on lower part of anterior arch. Median length 
of lower pharyngeal bone a little greater than its width, 
1*5 to 1*7 times that of the toothed area. 30 to 31 scales 
in longitudinal series, 3£ to 4 from origin of dorsal to 
lateral line, 5 or 6 between pectoral and pelvic fins. 
Dorsal XIV-XV 10-12 ; length of last spine contained 
2*4 to 2*9 times in length of head. Anal III £-10 ; 8rd 
spine shorter than last dorsal. Pectoral as long as head 
or a little shorter. 

Tristramella magdalense (Lortet). 

Chromia magdalense Lortet, Arch. Mua. Lyon, iii. 1883, p. 146, 
pi. ix. fig. 2. 

Tilapia magdalenm Boulonger, Proc. Zool. Zoc. 1899, p. 120. 

Depth of body 2*3 to 2-4 in the length, length of head 
2-6 to nearly 3. Length of snout 3*3 to 3-ft in length of 
head, 1*4 to 1*75 times diameter of eye, which is contained 
4-9 to 5*7 times in length of head. Depth of preorbital 
4*3 to nearly 5 times in length of head, interorbital width 
3*3, length of lower jaw 2*6, of premaxillary pedicels 
3*5 to 3*9. Maxillary not, or just, reaohing vertical 
from anterior edge of eye. Teeth in 3 or 4 series, outer 
bicuspid, inner tricuspid, 60 to 62 in outer series of upper 
jaw. 4 series of scales on the cheek, 9 or 10 gill-rakers 
on lower part of anterior arch. Lateral line pores of 
preoperculum and preorbital single, or at most two or 
three at one opening of a bony canal. Lower pharyngeal 
bone a little wider than long, the length of its toothed 
area contained 1*6 or 1*6 times in its total length ; lower 
pharyngeal teeth slender and crowded laterally, enlarged 
in 4 to 6 middle series, exoept posteriorly, some blunt. 
30 or 31 scales in a longitudinal series, 4 from origin of 
dorsal fin to lateral line, 7 or 8 between bases of pectoral 
and pelvic fins. Dorsal XIV-XV 10-11; last spine 
2*6 to 3 times in length of head. Anal III 8-9; third 
spine shorter than last dorsal. Pectoral a little shorter 
than head, extending to above origin of anal, or nearly. 
Caudal rounded, sub-truncate. Caudal peduncle as long 
as deep or a little shorter. 

Near Damascus . 
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Specimens in the British Museum. 

2, 106-f 25 mm. (gyntypea) ., Damascus . Lortet. 

2, 76+20 tand 130+30 ram. 

(syntypes).. Baret-el - At ribah, nr. Lortet. 

Damascus. 

The smallest specimen has been used only for characters 
which do not change with growth. These characters in¬ 
clude in this case the proportions of the pharyngeal bone. 


Haplochromia flavii-josephi (Lortet). 

Chrornis flavii-josephi Lortet, Arch. Mus. Lyon, iii. 1883, p. 161, 
pi. viu. fig. 2. 

Tilapia flavii-josephi Boulonger, I ’roc. Zool. Soo. 1899, p. 135. 

Hajmchromis flavii-josephi Regan, Ann. & Mag. Nat. Hist. (9) x. 
1922, p. 262. 

Native name : Khanous, Add ad x. 

Depth of body 2*7 to 2d) in the length, length of head 
2-6 to 2-7. Snout from as long as diameter of eye to 
1*3 times as long, 3 to 4 times in length of head. Diameter 
of eye 4 to 4-2 times in length of head, depth of preorbital 
6-3 to 5*6, interorbital width 4*2 to 5, length of lower 
jaw 2*5 to 2-7. Maxillary extending to vertical from 
anterior edge of eye or Iteyond. Teeth in 3 series, outer 
unequally bicuspid or (large male) conical, inner unequally 
tricuspid or conical; 38 to 44 in outer series of upper 
jaw. 7 gill-rakers on lower part of anterior arch (excluding 
that at angle of cerato- and epi branchial). 3 or 4 series 
of scales on the cheek. Lower pharyngeal bone larger in 
male than in female, with a posterior group of enlarged 
blunt .teeth. 28 or 29 scales in longitudinal series, 5 or 6 
from origin of dorsal to lateral line, 4 to 6 between pectoral 
and pelvic fins. Dorsal XIV 9-10. Anal III 8-9. Caudal 
subtrunoate. Caucjal peduncle a little longer than deep. 
Traces of three dark bands, one along middle of body, 
one along upper lateral line and one at base of dorsal 
fin. In mple 1 to 3 bright ocellated spots on anal fin. 

The types are males with large testes; of the other 
specimens one is male, one a female with ripening ovaries, 
and in the third the gonads are small. Proportions and 
tooth-counts are taken from the types and the female of 
60 mm. ^ 

Specimens in the British Museum. 


2, 48 +1 land68+X6mm. Ain-el-Tabigah. Lortet. 

(types). 

8, 41+10 to 60+13 mm. L. Tiberias.. • •. • Craig-Bennett. 
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XLV. — Some. new and little-known, Upper Cretaceous 
Fishes from Mount Lebanon. By Sir Arthur Smith 
Woodward. F.R.S. 

[l’latos III. VII.] 

In 1893, while spending a vacation in Palestine and Syria, 
I visited Hakel, the well-known locality in the Lebanon, 
whence so many well-preserved Cretaceous fishes have 
been obtained. A local resident told me that similar 
fossil fishes were equally abundant at another village, 
Hajula, about six miles distant over the mountains. 
Ciroumstances prevented my going to investigate, but I 
sent a competent messenger who confirmed the occurrence 
and brought back a fine specimen of Prionolepis eata- 
phracius, which I gave to the British Museum ( 6 , pt. iv. 
p. 232). On returning to Beirut I reported the discovery 
to Prof. Alfred Ely Day, who afterwards obtained more 
specimens from Hajula for the American University of 
Beirut, and in 1901 made for the American Museum of 
Natural History, New York, a large collection, whioh was 
studied and described by Dr. 0. P. Hay ( 3 ). In 1926 I 
was favoured by President Bayard Dodge and Prof. Day 
with the opportunity of studying the fine series of Creta- 
oeous fishes from the Lebanon in the American University 
of Beirut. While there my wife and I spent a week in 
camp with Prof. Day, at Hajula, and we collected about 
Ann. do Mag. N, Hist. Ser. 11 . Vol ix. 38 
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2000 good specimens to be added to the series in Beirut, 
and to be used in exchange with the American and 
British Museums. The result was the discovery of several 
new genera and species, some of which it is now proposed 
to describe and discuss. They are illustrated in the 
accompanying Plates III.-VII., and in the text-figures 1-4, > 
for which I am indebted to Miss 0. F. Tassart. 

An account of the prolific localities of Hakel and Sahel 
Alma was given by Prof. E. R. Lewis in 1878 ( 4 ). Hajula 
is shown in the accompanying PI. TIT., by photographs 
taken by Prof. Day. It is situated about 3000 feet above 
sea-level at the end of a deep valley (fig. 1 ), and the fissile 
limestone containing fossil fishes and crustaceans crops 
out in the steep slope. The fossils are easily collected 
from the exposures (fig. 2 ), and the only obstacle is the 
terracing of the hillside by the villagers to make space 
for the growing of scanty crops. The fossiliferous 
deposits seemed to us to be of great thickness, but we 
did not observe any definite succession of the genera and 
species which are represented. 

ACANTHOPTER Y GIANS. 

Most of the Cretaceous Acanthopterygians hitherto 
studied and described belong to the primitive group of 
Berycoids. With them, however, are a few somewhat 
more advanced types. The collection in Beirut not only 
provides material for a more detailed study of the Bery¬ 
coids and their allies, but also contains a few rare specimens 
which show that other groups of Acanthopterygians were 
beginning to appear. There arc three Beryooids worthy 
of immediate brief note, and there are three new genera 
which seem to represent the beginning of other types of 
Acanthopterygians. 

Genus HopnoPTEKYX Agassiz. 

Hoplopteryx apinulosux, sp. nov. (PI. IV. fig. 1 .) 

Type ,—Nearly complete fish from Sahel Alma ; Ameri¬ 
can University of Beirut, no. 102056. 

Specific dtoracter*.-—Attaining a length of about 12 cm. 
Length of head with opercular apparatus equalling about 
half the maximum depth of the trunk, which exceeds the 
length from the pectoral arch to the base of the caudal 
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fin* All the fin-spines and all the fin-rays, except perhaps 
those of the pectoral fin, bearing minute denticles on their 
poatero-lateral faces. Dorsal fin occupying slightly more 
than half the length of the back, comprising five very 
stout ribbed spines and 12 divided rays; the length 
of the longest spine less than one-third the depth of the 
trunk at its insertion ; anal fin with three or four very 
stout ribbed spines, which gradually increase to a length 
not equalling that of the longest dorsal, followed by 10 
divided rays. Scales covered with small denticles, which 
have a more or less extended base. 

Description of specimens. —The type-specimen shows the 
nearly complete fish not much distorted. The cranial 
roof is shown to be ridged as usual in Hophpteryx , and 
the premaxilla and dentary bear the minute clustered 
teeth. The operculum (as shown in nos. 102924, 103038) 
and some of the cheek-plates are ornamented with rows 
of denticles. The expansion of the cleithrum in the type- 
specimen is ornamented in chevron-pattern, the acute 
angles pointed downwards. The rod-like postcleithrum 
does not reach the ventral border (as seen in no. 100778). 
The pectoral fin (also seen in no. 100778) is comparatively 
small and delicate. The pelvic fin, partly shown in the 
type and some other specimens, has a large spine, which 
when adpressed reaches less than half-way to the anal 
fin. The dorsal fin is especially well displayed in the 
type-specimen, and the front part of the anal is also seen* 
The ten divided rays of the anal are shown in another 
specimen (no. 102940), in which it seems to be leather 
deeper, and there are four spines besides a short basal 
spine. The large forked caudal fin, with its spinulose 
rays, is well seen in nos. 103032, 103289. The ornament 
of the thick deeply overlapping scales is displayed by the 
type-specimen, in part directly, in part as impressions on 
the matrix. The scales are often seen to be deeply 
serrated, with sharp points, and the ornamental denticles 
are usually broken off in the matrix. 

Remarks .—This fish appears to be referable to Hoplo- 
pteryx , but it differs from all the known ^species of that 
genus in the presence of minute denticles on the scales 
and fin-rays and on some of the external bones* Similar 
denticles occur on the scales of the existing Beryx splendens. 
It is noteworthy that Boplopteryx syriacus , also found 

38* 
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at Sahel Alma, is another comparatively deep-bodied 
spccieB. 

Locality. —Sahel Alma. 

Genus Acrogaster Agassiz. 

Acrogaster dayi , sp. nov. (Pl. IV. fig. 2.) 

Type. —Nearly complete fish from Hajula ; American 
University of Beirut , no. 108930. 

Specific characters. -A small species attaining a length 
of about 6 cm. Length of head with opercular apparatus 
equalling about two-thirds the maximum depth of the 
trunk, which is nearly equal to its length from the pectoral 
arch to the base of the caudal fin. Dorsal fin with five 
spines and eight or nine divided rays, the distance between 
its hinder end and the caudal fin not quite equalling the 
length of its own base line ; anal fin with four spines, the 
longest as long as the longest dorsal spine, and eight 
divided rays, arising opposite the middle of the dorsal fin. 

Remarks. —This species differs from the other known 
species in having a smaller number of divided rays in the 
dorsal and anal fins. 

Locality .—Ha j u 1 a. 

Genus Pyonosteroides, nov. 

As Pycnosterinx , but the seven or eight dorsal fin-spines 
scarcely graded beyond the first, and pelvic fin-spine 
relatively large, reaching at least the anal fin-spines when 
adpres8ed to the trunk. 

Pycnosteroides levispinosus (Hay). (PI, V. fig. 1.) 

1903. Pycmaterinx Uviapinotus O. P. Hay, Bull. Amer. Mu*. Nat. 

Hist. vol. xix, p. 444, pl. xxxvi. fig. 4. 

A well-preserved example of this fish from Hajula shown 
in Pl. V. fig. 1 is about twice as large as the type-specimen. 
It is evidently not much distorted, and the maximum 
depth of the trunk is nearly equal to the total length to 
the base of the caudal fin. The eye is relatively large, and 
the cleft of the mouth is scarcely oblique. There are 
about 30 vertebrae, of which 16 are caudal. The fin- 
spines are all smooth, not grooved as in Pycnosterinx* 
The long, sharply-pointed pelvic fin-spines are well seen, 
one of them extending backwards beneath the anal fin- 



new and littte-knoim Upper Cretaceous Fishes. 541 

spine. In the dorsal fin the foremost spine seems to be 
comparatively small, but the seven others do not varj 
much in size, and cannot have been much exceeded in 
length by the anterior divided rays. There are 16 well- 
spaced divided rays, which do not diminish much in size 
until near the hinder end. The anal fin is a little displaced, 
but its spines are seen to be smaller than those of the 
dorsal fin, and the spaced divided rays are only 12 in 
number. The caudal pedicle is short and stout, and the 
strong caudal fin cannot have been very deeply forked. 
The scales are shown to extend over the base of the dorsal 
and anal fins. 

Locality .—Ha j ula. 

r 

(Senus Pharmacichthys, nov. 

A Chaitodontid fish. Head scarcely as long as deep, 
less deep than the trunk, which is about as deep as long 
and much laterally compressed, with a forked caudal fin. 
Abdominal cavity deep, the anterior part of the vertebral 
column being on the level of the upper margin of the 
operculum. A triangular supraoecipital crest about as 
deep as long; mouth relatively small and terminal. 
Preoperculum and operculum without spines, not serrated, 
but angle of preoperculum with a few coarse denticula- 
tions ; few broad branchiostcgal rays. Vertebrae 10+14, 
those of the abdominal region relatively short and 
without parapophyses ; six pairs of long ribs, which 
extend to the ventral border of the fish. Postcleithrum 
of pectoral arch rod-shaped, extending to the .ventral 
border; pectoral fins short and broad, with thick articu¬ 
lated rays. Pelvic bones reaching the pectoral arch, and 
each pelvic fin with a stout spine bearing along its front 
border a row of recurved denticles. Dorsal fin continuous 
and much extended ; six closely-arranged spines in front, 
the foremost pointed and barbed like s the pelvic fin- 
spine, the others ending in a soft filament ; all the divided 
rays shorter than the spines. Anal fin also extended. 
The deeply-forked caudal fin supported chiefly by a sym¬ 
metrical pair of expanded triangular hypural bones. 
Scales very thin [character unknown]; no enlarged 
dermal scutes. 

This fish seems to belong to a Cretaceous group which 
might be ancestral to the Cheetodontiformes and to the 
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Balistiformes. It is interesting as being the earliest 
known Teleostean in which there is distinot provision for 
the use of poison in offence or defence. The barbed spines 
must be thus interpreted. The dorsal barbed spine 

K obably represents the hindmost and longest of the 
■sal fulcra of the Ganoid from which the fish must be 
descended, the other five dorsal spines seem to lie ordinary 
soft rays which are in process of transformation. 

Pharmacichthys venenifer, sp. nov. (PI. V. fig. 2; 
text-fig. 1.) 

Type .—Nearly complete fish from Hakel; American 
University of Beirut, nos. 104691, 104699 (counterparts). 

Specific characters .—Maximum depth of trunk equal to 
its length to the base of the caudal fin, and the length of 
the head with opercular apparatus somewhat less. Dorsal 
fin arising not far from the occipital crest, above the 
hinder edge of the operculum and extending for about 
half the length of the back ; from 12 to 14 articulated and 
divided rays, all a little spaced. Anal fin extending a 
little further back than the dorsal fin, with one spine 
and 21 or 22 articulated and divided rays. Each lobe of 
the caudal fin slender, about half the length of the vertebral 
axis. 

Description of specimens .—The type-specimen is about 
5 5 cm. long, and the other specimens range in size from 
this to about 2 cm. in length. They are all shown in 
side view, and they must have been much laterally com¬ 
pressed fishes, with the head a little thicker than the 
trunk. 

The cranial region of the skull is somewhat shorter than 
the facial region, which tapers to a sharply-pointed snout. 
There is a thin triangular supraoccipital crest, about as 
long as deep. As shown by the parasphenoid in the type 
and other specimens, the basicranial axis is sinuous, 
bulging downwards under the braincase, rising in the 
orbital region, and curving downwards again to the end 
of the snout. Under the front of the braincase the para¬ 
sphenoid seems to bear a low longitudinal keel along its 
lower edge. Some ossification of the sclerotic is always 
seen. The mouth is short and terminal, and the articula¬ 
tion of the lower jaw is clearly below the front border of 
the orbit. The dentary bone, as shown in no. 101872 



a 

Phartnaoiohtkye venem/sr,*gen. et sp. nov.; enlarged drawing of type* 
specimen (a), with spines of dorsal fin further enlarged (6), and 
barbed dorsal spine much enlarged and restored (c). Upper Ore* 
taoeous; HajuK Mount Lebanon. 
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(PI. V. fig. 2), is short and deep and truncated at the 
symphysial end ; no teeth are observable. The operculum 
is deeper than broad, with a gently convex hinder margin ; 
and the narrow preoperculum, deeply marked by the 
usual sensory canal, is not much expanded at the angle. 
Neither is spinous or serrated, but in no. 101872 some 
crimpings on the angular expansion of the preoperculum 
seem to end at the liinder margin in a few coarse dcnticu- 
lations. In the same specimen a small suboperculum is 
seen, and there is clear evidence of six short and broad 
branchiostegal rays. 

The vertebral axis is straighl and well ossified, and the 
long neural and haemal spines are either vertical or inclined 
backwards. The 10 abdominal vertebral centra are 
slightly deeper than long, the M caudals about as long as 
deep and constricted in the middle. All show traces of 
lateral pitting. There are six pairs of stout curved ribs, 
which extend down wards to the ventral margin of the 
fish. Some of these ribs seem to be a little expanded at 
their articulation with the centra, and there are no 
indications of parapophyses. The abdominal region is 
bounded behind by a stout and long slightly-curved 
postabdominal boric. In the caudal region the hsemal 
spines are longer than the neurals ; and among the 
thickened hromals which support the caudal fin there is 
a symmetrical pair of expanded triangular hypurals, as 
in the Percoidjs. The only remains of interipuscular 
bones are a few crossing the abdominal neural spines in 
the type-specimen. 

The most conspicuous feature of the pectoral arch is 
the large coracoid, which is much expanded below where 
it reaches the ventral margin of the fish, as shown espe¬ 
cially well in no. 101872. The rod-shaped post-cleithrum 
is also always prominent, inclined downwards and back¬ 
wards to approach the ventral margin above the pelvic fin- 
supports. The pectoral fin is short and broad, consisting 
of about a dozen rays, which are closely articulated and 
finely divided above their short base, and diverge to their 
distal end at least as far backwards as the fourth rib. One 
of the pair of pelvic fin-supports is well seen in position 
in the type-specimen. It is elongate-triangular in shape 
and slightly more than twice as long as its greatest width 
at the base of the pelvic fin. As shown in no. 101872, its 
apex touches the expanded lower end of the pectoral 
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arch. The pelvic fin is relatively large, its anterior spine 
being twice as long as the support, and almost reaching 
the anal fin when adpressed to the trunk. This spine, 
which is sharply pointed, resembles the foremost spine of 
the dorsal fin both in size and in bearing a close series of 
large, stout, recurved denticles along its front border. 
The articulated rays are also long, and the type-specimen 
shows that they are at least five in number, perhaps one 
or two more. The insertion of the pelvic fin on the trunk 
is well behind that of the pectoral. 

The supports of the dorsal and anal fins are remarkably 
long, and are strengthened by a thin lamina of bone. The 
extended dorsal fin, which is continuous, arises shortly 
behind the occipital crest and ends somewhat behind the 
middle of the trunk, but not so far back as the end of the 
anal fin. Between its origin and the occiput there are 
two small free fin-supports, which are expanded and 
truncated distally on the ridge of the back but do not 
bear rays. The front spinous part of the fin is deepest, 
consisting of six stout spines which are closely pressed 
together. The foremost spine, which bears a close-series 
of stout recurved denticles along its front border, is pointed 
and shorter than the others, which are all truncated at 
their distal end and terminate in a delicate articulated 
filament. The articulated and divided rays, which are 
about 14 in number, are much smaller than the spines 
and more widely spaced. The anal fin is not so well 
seen in the fossils but, as shown by the type-specimen, it 
extends from the end of the abdominal region to the base 
of the caudal pedicle, comprising at least one stout spine 
and 21 articulated and divided rays. The caudal fin, 
which is much constricted at its origin and is deeply 
forked, must have been very powerful. Its marginal rays 
are especially stout. 

In the type-specimen the brown stain in the lower part 
of the abdominal* region has a mottled appearance, as if 
it represented a covering of thin scales. There are no 
traces of enlarged scutes or spines. 

Locality .—Hakel. 


Genus Patkboperca, nov. 

A Percoid fish. Head as deep as the trunk, which is 
elongate-fusiform and laterally compressed, with a 
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rounded caudal fin. Vertebrae 16+16—32; ribs short, 
stout, and much curved. Pectoral fins delicate; pelvic 
fins inserted behind the pectoral insertion, each with one 
spine and five stout articulated and divided rays. Dorsal 
fin much extended, with well-separated slender rays, of 
which the foremost three are short spines ; anal fin short- 
based. Scales smooth and cycloid, extending over the 
cheek ; lateral line not prominent. 

This genus is evidently a primitive Percoid, and in the 
feebly-armed condition of the dorsal fin it resembles the 
existing Latilus and its allies, which live on the bottom 
of comparatively deep warm seas. In this connection 
it is interesting to note the strong development of the 
supraorbital sensory canal in the fossil fish. 

Pateroperca libcmica, sp. nov. (Text-fig. 2.) 

Type .—Nearly complete fish from Hajula ; American 
University of Beirut, no. 108906. 

Specific characters- Head with opercular apparatus 
longer than deep, its length also exceeding the maximum 
depth of the trunk and equalling one-quarter of the total 
length of the fish. Dorsal fin with three short slender 
spines in front, two simple articulated rays, and 14 
articulated and divided rays ; deepest at its anterior 
end, this maximum depth nearly equalling the depth of 
the trunk at its insertion. Caudal fin with 12+12 articu¬ 
lated and divided rays, its maximum length about equal 
to the maximum depth of the trunk. 

Description of specimens .—The type-specimen is a fish 
10 cm. in length, preserved in counterpart, with the 
scales only vaguely shown. A seoond specimen, incom¬ 
plete at each end, is more darkly stained with iron and 
displays the scales both on the trunk and on the cheek. 

In the skull the facial region is about twice as long as the 
cranial region and gradually tapers to.a pointed snout, 
where the ethmoid ossification is remarkably small. The 
stout frontal bone (seen in the second specimen) is marked 
at its lateral border with a groove for the supraorbital 
sensory canal, which opens with large pores. The para- 
sphenoid crossing the orbit is very slender. The articula¬ 
tion of the lower jaw seems to be below the hinder border 
of the orbit, and a thin lamina of bone immediately below 
the parasphenoid may be interpreted as a relatively large 
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entopterygoid. The bones of this region, however, are 
confused by crushing, and it can only be said that one 
element, on the side not figured, is suggestive of a Perooid 
maxilla. No teeth are seem. The preoperculum is best 
shown in the second specimen. It is sharply bent at the 
angle, and the lower limb is relatively large ; there are a 
few coarse crimpings at the angle, but, it is uncertain 
whether any of these end in denticulations at the hinder 
margin. The operculum is smooth arid its hinder margin 
is not produced into any spine, apparently not even 
serrated. Below the elongated suboperculum and inter¬ 
operculum there are traces of broad branchiostegal rays. 
The vertebrae are not much disturbed in the fossils, and 
the number in both specimens seems to be IG in the 
abdominal, 1(> in the caudal region. The centra are well 
ossified and a little constricted, scarcely longer than 
deep. The stout, sharply-curved ribs articulate directly 
with the centra, and do not extend more than half-way 
towards the ventral margin of the fish. The neural 
spines in the abdominal region are also short, not extending 
more than half-way towards the dorsal margin. All the 
neural spines incline regularly Jbtockwards, and in the 
caudal region the haemal spines are symmetrical with 
them. At the end of the tail the luemals are thickened 
to support the caudal fin, the lowest three being simple 
rods, the fourth and fifth (perhaps composite) expanded 
into a nearly symmetrical pair of elongate-triangular 
plates, which bear most of the fin-rays. Intermuscular 
bones are not observable, The*pectoral arch and fins 
are not clearly shown in either fossil, but the elongated 
pelvic bones are seen to reach the cleithrum. The 
insertion of the pelvic fins, however, is well behind that 
of the pectorals. The first pelvic fin-ray is shown to be 
a spine by its dark colour. It is shorter than the soft 
rays, of which there appear to be five. The dorsal fin 
arises above the insertion of the pectoral fins, and extends 
for about half the length of the back. Its foremost three 
rays are comparatively small spines, which progressively 
increase in length until the longest equals about half the 
maximum depth of the fin. Then follow two simple rays, 
still progressively longer, but articulated at the apex. 
The following 14 rays are both articulated and divided 
in their distal half; the first is the longest, and the others 
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gradually decrease in length to the end. The whole 
dorsal fin is remarkablyvlike that of the contemporary 
Ctenothrissidae. though it differs in the spinous condition 
of the three foremost rays. The anal fin is imperfectly 
preserved, but it is clearly short-based and arises opposite 
the hinder end of the dorsal ; its supports seem to indicate 
about 10 rays. The rounded caudal fin is divided by a 
narrow gap into an upper and lower half of equal size ; 
there are 11 or 12 stout rays in each half, articulated and 
bifurcated distally. The scales, as displayed in the 
second specimen, are smooth and cycloid and regularly 
arranged, a few extending over the cheek in front of the 
preoperculum. The lateral line is not observable, but it 
cannot have been marked by a ridge. 

Locality .—Haj ula. 

(lenuK Protobrama . nov. 

A Bramid fish. Head about as long as deep, less deep 
than the trunk, which is deeply fusiform and much later¬ 
ally compressed, with a very slender caudal pedicle and a 
relatively small, though extended, forked caudal fin. 
Abdominal cavity deep and large, the anterior half of the 
vertebral column being considerably above the middle 
line of the trunk. Eye with ossified sclerotic ; cleft of 
mouth horizontal and articulation of lower jaw below 
the poatorbital cheek-plates. Seven or eight broad 
branchiostegal rays just below the opercular plates. 
About 60 vertebra*, of which nearly half are abdominal ; 
centra at least as deep as long, those of the caudal pedicle 
becoming very small; ribs nearly straight and not more 
than half the depth of the abdominal cavity, the few 
hindmost especially short. Pectoral fins long and narrow 
with very slender rays, inserted at the middle of the flank ; 
pelvic fins relatively small, close to the lower end of the 
pectoral arch. Dorsal and anal fins low and much 
extended, both arising in the front half of the abdominal 
region and ending at the beginning of the slender caudal 
pedicle; rays slender and numerous, the few foremost 
gradually increasing in length to the longest, behind which 
the fin gradually decreases in depth backwards. Scales 
small, most of those of the abdominal region with a strong 
vertical inner keel, by which the scales of each transverse 
row are firmly fixed together. 
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This genus differs from the existing Bramid® in the 
horizontal cleft of its mouth and in the greater number 
of its vertebra. 

Protobrama avus, sj». nov. (PI. VI. fig. 1 ; text-fig. 3.) 

Type ..—Nearly complete fish from Hajula; American 
University of Beirut, noB. 108390-91. 

Specific characters .—Length of head with opercular 
apparatus slightly less than the maximum depth of the 
trunk, and forming a little more than one-quarter of the 
total length of the fish. Length of caudal fin somewhat 
less than that of the head with opercular apparatus. 
Scales largest and stoutest behind and below the lower 
limb of the cleithrum. 

Description of type-specimen. —This species is known 
only by the type-specimen, which measures about 9 cm. 
in total length and 2-7 cm. in maximum depth of the trunk. 
It is nearly complete and is preserved in counterpart, but 
it is too feebly stained by oxide of iron to be clearly 
observable in all parts. Some confusion is also caused 
in the abdominal region by the overlying riblets of the 
scales. 

The head-bones are crushed and broken, and there is 
no trace of a supraoccipital crest or of any covering of 
scales. The horizontal direction of the cleft of the mouth 
is distiuct, and the articulation of the lower jaw is seen 
behind the orbit. No teeth are observable. The upper 
and lower halves of the ossified sclerotic of the eye are 
conspicuous, but they seem to be a little orushed together. 
Below the broken opercular plates, which resemble those . 
of Brarrui, seven or eight broad branchiostegal rays occur 
in place, also as in Brama. The high position of the 
vertebral column in the abdominal region is well seen, 
and it is only a little dislocated at the front end where it 
is orushed under the pectoral aroh. There are 26 verte-' 
bra in the abdominal region and at least 30 in the caudal 
region, where the terminal eight or nine become relatively 
small between the two lobes of the caudal fin. The oentra 
are well ossified, and most of them are about as deep as 
long. The ribs are not expanded, and none of them 
extend more than half-way to the ventral border; the six 
hinder ribs are comparatively short. The neural spines 
of the abdominal vertebra are inclined gently backwards 
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as far as the twentieth, but those of the six hindmost 
abdominal and the foremost six caudal vertebrae are 
inclined forwards. The six foremost haemal spines are 



also inolined forwards, but the rest of the caudal neural 
and hiemal spines, which are shorter, are nearly vertical 
or inolined backwards. A few very short, baokwardly 
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bent haemal arches are seen below the small vertebrae 
clasped by the caudal fin. Very delicate short inter¬ 
muscular bones lie across some of the neural spines in the 
abdominal region. The lower part of the pectoral arch 
iB remarkably stout, and the pectoral fin is raised to the 
middle of the flank, at the level of the lower half of the 
operculum. This fin is long and narrow, and consists of 
very delicate rays closely pressed together. Its length is 
about equal to that of 14 vertebra 4 , and it tapers a little 
behind to a blunt end. The pelvic fins are probably 
represented by some relatively small vague markings 
behind the lower end of the pectoral arch. The extended 
dorsal and anal fins arise far forwards in the abdominal 
region and end at the beginning of the slender caudal 
pedicle. Their very slender rays are depressed in the 
fossil, and they are not sufficiently clear to determine 
whether they are simple or divided distally. Both fins 
seem to be less elevated than in the existing Bramidae 
and there are no traces of scales covering the base. 

The only remains of scales are a series of about 20 
transverse lines crossing the abdominal region below the 
vertebral column. These are evidently the ridges which 
strengthened and united the scales of the several trans¬ 
verse rows. They indicate that the ordinary scales of 
the flank were relatively small, but that the scales of the 
five short rows below the lower end of the pectoral arch 
were much larger and thicker, forming a kind of pectoral 
plastron. 

Remarks .—It is interesting to compare the skeleton of 
the fossil Protobrarm with that of the existing Pierycombus 
brama which is described and figured by R. Collett ( 2 ). In 
the existing fish the abdominal cavity is relatively much 
smaller, and the ribs are expanded at their upper end. 
All the neural and hiemal spines are inclined backwards 
in regular series; and the caudal fin is not extended to 
include a considerable series of the terminal vertebra. 
Locality .—Hajula. 

INCERTiE SEDIS. 

Genus Ccelobhynchus Agassiz. 

Coelorhynchus libanicas , sp. nov. (PI. VI. fig. 2.) 

Type .—Rostrum from Hajula ; American University of 
Beirut, no. 108966. 
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Specific characters .—Rostrum as in C. cretaceus , but 
more slender and depressed. 

Description of specimens. —The type-specimen is 12*5 cm. 
In length, and exhibits the finely-pointed apex. It is 
shown in upper or lower view, and also in cross-section 
at the basal end, which measures half a centimetre in 
width. In superficial aspect the ridges are smooth and 
well separated by grooves, as in C. cretaceus . From^the 
smooth apical point three longitudinal ridges extend 
backwards until at 12 mm. from the apex the middle 
ridge bifurcates, one of its divisions soon bifurcates again, 
and towards the base nine, ten, and eleven ridges become 
visible. Close to the base also a longitudinal median 
depression appears, and in the cross-section this depression 
is shown to be due to the usual basal subdivision into a 
paired structure. The depressed shape of the pair of 
ovoid cross-sections may be partly due to orushing, but 
even allowing for this the rostrum seems to have been 
less rounded than that of other known species, and the 
central cavity of each half must have been relatively 
small. 

A second fragment of rostrum, also from Hajula, shows 
the same depressed cross-section at a position much 
nearer the apex, and exhibits again the well-spaced 
longitudinal ridges. 

A third more fragmentary specimen of rostrum, not far 
from the apex, shows the same specific characters. It 
was found with a collect ion of fish-remains labelled as 
obtained from Hakel. 

Remarks .—The form of rostrum named Ccelorhynchus 
has been definitely recognised in Blochius, a fish of which 
nearly complete specimens have been found in the Upper 
Eocene of Monte Bolca, near Verona, in northern Italy. 
This genus is usually regarded as a Xipluoid or sword-fish (r) 
and, if this determination is correct, the occurrence of so 
highly specialised an Acanthopterygian in the Cretaceous 
is very remarkable* So far as known, however, Blochius 
does not exhibit the characters of a Xiphioid either in its 
tail or the vertebral column, and the osteology of the head 
is not observable. Nothing is known in this Eocene fish 
to prevent its reference to the same group as Pelargo- 
rhynchus from the Upper Cretaceous of Westphalia. It* 
exhibits the same type of vertebral centra, tail, and 
Ann. d> Mag . N> Hist . Ser. 11. Vol . ix. 39 
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scales, and only differs in the smaller number of its 
vertebrae, the absence of pelvic fins, and the spinous 
oharaoter of its dorsal and anal fin-rays. Such differences 
might be expected to arise during the evolution of a 
Pdagorhynchua-Mke fish into Blochiua between the Upper 
Cretaceous and Upper Eocene. Tt should be noted that 
another physostomous fish, Notacanthua, is already known 
to possess spaced spinous rays in its extended dorsal fin. 
The only known specimen of Pelugorhynchvs with the 
head shows the snout projecting beyond the symphysis 
of the lower jaw, but the extent of this projection is 
uncertain. 

Localities. —Hajula and Hakel. 

MALAOOPTERYGIANS. 

Genus Hakelia, nov. 

A Soopeloid (or Myctophid) fish. Head large and' 
trunk elongated and flexible. Mandibular suspensorium 
nearly vertical, and articulation of mandible beneath the 
hinder border of the large orbit; maxilla not expanded 
behind ; teeth minute. Vertebral centra not longer than 
deep, longitudinally striated, between- 60 and 60 in total 
number ; ribs slender and not reaching the ventral border ; 
separate slender neural spines in the abdominal region. 
Pectoral fins inserted close to the ventral border, about 
as large as the pelvic fins but with more delicate rays ; 
dorsal and anal fins acuminate, at least as deep as long, 
but with numerous crowded delicate rayB; anal arising 
opposite or just behind the hinder end of the dorsal fin ; 
caudal fin large, forked, with broad rounded lobes. Scales 
small and all very thin and uniform. 

This genus differs from the contemporary Sardinius in 
its larger head, more slender trunk, smaller pectoral fins, 
less extended anal fin, and smaller smooth scales. 

Hakelia laticaitda (Pictet). 

1850. Clupta laticauda F. J. Pictet. Poisa. Foss. Mt. Liban,, p. SB, 
pi. vii., fig. 3. 

18B8. Da&yhrpogon parvulus I). G, Kramberger, Djela Jugoslav, 
Akad. vol, xvi, p. 41. pi. vii. fig. 3 . (Middle portion of 
small trunk; Trieste Museum). 

*1898. OUipea latioauda A. 8. Woodward. Ann. A Mag. Mat. Hist, (7) 
vol. ii. p 488 (“ not Chtpea "). 

Type. —Imperfect distorted fish ; Geneva Museum. 
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Specific characters .—The type-species, attaining a length 
of at least 16 cm., but usually smaller. Head with oper¬ 
cular apparatus occupying about one-third of the length 
of the fish to the base of the caudal fin, its length equalling 
about twice the maximum depth of the trunk. Vertebras 
about 35 in the abdominal, 25 in the caudal region. Dorsal 
fin with 20 rays, arising somewhat nearer to the occiput 
than to the caudal fin, the length of its longest ray equalling 
the depth of the trunk at its insertion ; anal fin usually 
with 14, sometimes with 15-16 rays, the length of its 
longest equalling the depth of the tail at its insertion. 

Description of specimens .—All the examples of this 
species are more or less distorted, like the type-specimen, 
and the neural arches in the abdominal region are often 
separated from the vertebral centra (e. g., nos. 100701, 
101375, 104269). The large orbit is sometimes marked 
by a black stain from the soft parts (nos. 105065-105600, 
108547). The opercular apparatus is shown to be always 
smooth, and the delicate branchiostegal rays are at least 
25 in number (nos. 101375, 105776).* There are inter¬ 
muscular bones in the dorso-abdominal region and in the 
caudal region as far as the end of the dorsal and the begin¬ 
ning of $he anal fin. The pectoral fins have a rather 
extended base on the flank, and the pelvic fins are inserted 
nearly as far forwards as the origin of the dorsal. The 
fulcral rays, and the elongated enlarged ridge-scale at the 
origin of the caudal fin above and below, are especially 
well seen in no. 100701. The small rounded scales are 
best shown in the darker matrix (nos. 108225, 108547, 
105065-105600); they seem to have been smooth and a 
little tumid, uniform, and deeply overlapping. 

Localities .—Hakel and Hajula. 

Genus Lbftotbachelus W. von der Marck. 

Leptotrachelus gracilis Davis. 

A well-preserved specimen of Leptotrachelus triqueter in 
the British Museum (no. 49540), has already been de¬ 
scribed as showing the oldest known distensible stomach 
containing a comparatively large fish (8, p. 68, text-fig.16). 
In the American University, Beirut, there are four 
specimens of L. gracilis (nos. 100046, 100453-100779, 
101932, 102228) which exhibit similar evidence of a 
distensible stomach. 

30* 
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It may be added that some specimens of Prionolepi 
cataphractus seem to show that the stomach was also 
distensible in this species. 

Genus Anotjujulvus Hay. 

Anguillaviis bathshebse Hay. (PI. VII. fig. 1 .) 

Another example of this primitive eel, which I bought 
in a shop at Jebail, is nearly complete, lacking only the 
pectoral fins and part of the dorsal and caudal fins. Its 
total length is 14 cm., and the length of the head is 1‘5 cm., 
with opercular apparatus about 1-8 cm. The skull and 
the anterior part of the abdominal region are displayed 
from above, the rest of the fish in side-view. The head 
is so much crushed that it cannot be studied in detail, 
but it is evidently that of a typical eel. The elongated 
rostrum, which ends bluntly in front, is flanked on either 
side by a stout flattened maxilla. The symphysial ends 
of the mandibular rami project a little further forwards ; 
and the ramus of the right side is sufficiently well-pre¬ 
served to show an angulated coronoid process. Teeth 
are not preserved. There are traces of eight or nine 
slender branohiostegal rays, of which five are much 
elongated to curve round the back of the operculum. 
The strong but slender cleithra behind the branchial 
region are sigmoidally bent and taper gradually to a point 
at each end. There are slightly more than 100 vertebrae, 
perhaps 110 , and so far as they can be observed they 
resemble those of a modern eel ( 5 ). Most of the abdo¬ 
minal vertebra exhibit the short triangular parapophyses 
which bear short and slender ribs. The caudal vertebra 
in side view show similar parapophyses bearing the 
haemal spines, and also the low and elongated neural 
arches, each with a neural spine inclined upwards and 
baokwards from its hinder angle. The neural and haemal 
spines are a little thiokened at their distal end, and the 
neurals are considerably smaller than their opposing 
haemads. A few stout hsBmals are olosely pressed together 
as a fan-shaped mass at the base of the caudal fin. There 
seem to be a few traoes of intermusoular bones. The pair 
of pelvic fins (F), with their supports, are well seen below 
the 43rd to 45th vertebras, which they equal in length. 
Each support tapers upwards and forwards and is trun¬ 
cated at its wider end, whioh articulates with about 
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eight fin-rays. The beginning of the dorsal fin is not 
seen, but fragments suggest that it arose at the middle 
of the abdominal region; the anal is shown to arise 
opposite the 56th vertebra, so that the abdominal and 
caudal regions are about equal in length. The caudal 
fin is clearly separate, with about 16 rays, which are much 
longer and stouter than those of the other median fins. 
It is fringed at the base both above and below with a 
few short delicate rays. Part of the body is indicated by 
a ferruginous stain, but there are no traces of scales. 

The proportions of this new fossil do not agree completely 
with those of the type-specimen of A. bathshebm as de¬ 
scribed by Hay, but allowance must be made for crushing 
and imperfections in preservation. There cannot be much 
doubt as to its specific identity. 

Genus Hajulia, nov. 

An Albulid fish. Head short and stout, trunk olongated 
and laterally compressed. Articulation of mandible 
beneath hinder part of orbit; maxilla straight, with a 
single large supramaxilla ; maxillary teeth small, slender, 
conical, in regular close series ; dentary teeth much larger, 
each a stout cone with enamelled apex ; crushing teeth 
within both jaws, probably on the parasphenoid and 
basihyal. Branchiostegal rays slender and spaced. Ver¬ 
tebrae about 50 in number, half caudal; vertebral centra 
about as long as deep, with striated sides ; ribs long, but 
not completely encircling the trunk. Pectoral fins with 
wide base on flank just above ventral border ; pelvic fins 
opposite dorsal fin, which is elongated with well-spaced 
rays, but occupies less than half of the back ; anal fin 
behind dorsal, relatively small; caudal fin large and 
forked. Scales in regular series, small, thin, smooth, and 
deeply overlapping. 

This genus seems to be related to lstieus, but with a 
less elongated trunk and less extended dorsal fin. 

Hajulia muUidens, sp. nov. (PI. VI. fig. 3.) 

Type. —Nearly complete fish from Hakel; American 
University of Beirut, no. 100509. 

Specific characters. —The type-species attaining a length 
of 12 cm., but usually smaller. Length of head with, 
opercular apparatus considerably exceeding mMimntu 
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depth of trunk, and contained about three-and-a-half 
times in total length of fish to base of caudal fin. Pelvic 
fins opposed to the front part of the dorsal, which comprises 
•bout 20 rays and occupies the middle third of the back ; 
anal fin with seven, rarely eight, rayB ; caudal fin with a 
few fine fulcral rays and, a small elongated ridge-scale at 
the base above and below. 

Description of specimens. —The cranial roof, with its 
slender truncated rostrum, is shown in no. 101488. and 
the parietal bones clearly meet in the middle line. The 
olupeoid upper jaw, with its straight maxilla and single 
elongated supramaxilla, is especially well seen in no. 
103055. The teeth, both of the maxilla and dentary, are 
shown in the type-specimen, and there are traces of the 
inner crushing teeth in this and in nos. 101680, 103055, 
C. 187, C. 207. The crushing teeth appear to be on the 
parasphenoid in nos. 101680, 102529, and on the basihyal 
in no. 103055. The type- and other specimens show that 
the dorsal fin is not acuminate, but gradually diminishes 
in height from about the third ray backwards. Between 
the rays of this fin and their ordinary supports there appear 
to be the short intercalated pieces which are so charac¬ 
teristic of the Amioid fishes (see especially no. 107632). 

Localities. —Hakel and Hajula. 

GANOIDS. 

Genus Petaloptkryx Pictet. 

Petolopteryx syriacus Pictet. 

The second known specimen of this fish from Hakel 
(American University of Beirut, no. C. 289) shows that 
the genus Petalopteryx is not identical with Aphanepygus, 
as I once supposed it to be (6, pt. iii. p. 181). The newly 
recognised specimen is the middle portion of a fish showing 
the dorsal and pelvic fins. The extended dorsal fin, so 
far as preserved, exhibits 25 stout rays in a length of 7 cm. 
Each ray consists of a long undivided basal portion and 
an articulated and divided distal portion. The foremost 
ray is longest, so that the fin rises to a point in front. 
There are a few basal fulcra which gradually increase in 
length backwards; and there are fringing fulcra, which 
are largest below and rapidly decrease in size upwards., 
The pelvic fins are inserted nearly opposite the 25th 
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dorsal fin-ray, and all their rays are both articulated and 
finely divided distally. The rhombic scales are regularly 
arranged and do not exhibit any subdivision. They are 
smooth and bear traoes of a very fine serration of their 
hinder border. 

The new specimen, therefore, and the type-specimen as 
re-described in 1898, prove that the generic definition 
given in the British Museum Catalogue (pt. iii. p. 181) 
applies only to Aphanepygus , not to Petalopteryx. Apha- 
nepygus is represented by the two species A. elegant 
Bassani, from the Island of Lesina, Dalmatia, and A. 
dorsalis (Davis), from Hakel, Mt. Lebanon. Petalopteryx 
is now seen to be more closely related to Neorhombolepis, 
from the English Chalk and Wealden. 

Genus Cocoonus Pictet. 

Coccod/us insignis Hay. 

A series of good specimens of Coccodus insignis from 
Hajula adds to our knowledge of the genus as well as of 
the species. 

The middle portion of the tubereulated cranial roof is 
gently arched from side to side, as usual in the Pycnodonts. 
The snout is a little elongated and sharply pointed. The 
vomer is long and narrow,"and bears three longitudinal 
rows of teeth, which are closely pressed together. Very 
small teeth are sometimes intercalated between the 
middle row and the marginal rows. The teeth of the 
middle row, which are the largest, are triangular in shape, 
and crimped at the base of the straight posterior border. 
A pit in the summit of the crown is also crimped, and has 
a small tubercle in the middle. All the teeth, indeed, 
are more or less crimped, with a pit at the summit. Two 
longitudinal rows of teeth are conspicuous in the splenial 
of the lower jaw. Those of the inner row are about 
twice as wide as long, scarcely pitted but with a small 
indent near the outer end; they are arranged with the 
long axis oblique. The teeth of the outer row are not 
muoh wider than long, and are marked with a crimped 
indentation on the inner half of the crown. There are 
relatively small prehensile teeth in the dentary bone. 

Compared with those of other Pycnodonts, the vertebras 
are remarkably few, only eight or nine in the abdominal 
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region, nine in the caudal region to the end of the caudal 
pedicle, and eight with thickened htemal spines crowded 
to support the caudal fin. The short ribs are stout and 
nearly straight. The neural spines in the abdominal 
region, and both neurals and htemals in the caudal region, 
bear an anterior laminar expansion in their proximal half. 

The two halves of the pectoral arch are firmly fused in 
the middle line below. The ascending ramus is much 
expanded into a thin plate. The falcate spine is shown 
to be solid. The pectoral fin is inserted below this spine. 
It is relatively large, consisting of about 28 delicate rays, 
which are distantly articulated but do not bifurcate until 
close to the distal end. The pelvic fins are comparatively 
small, and inserted not far in advance of the anal. Each 
consists of four well-spaced rays, which are distantly 
artioulated and bifurcate twice distally. The dorsal fin 
is very short, with only 10 winged supports. The anal 
fin, which arises opposite the hinder end of the dorsal, is 
still shorter, with eight supports ; its delicate rays are 
distally articulated and bifurcate two or three times 
distally. The rays when adpressed to the trunk reach 
the caudal fin. The caudal fin is long and rounded, and 
its middle rays are very finely divided distally. It is 
strengthened by about nine fulcral rays at the base above 
and below. * 

Genus Macropomoides, nov. 

differing from Macropoma in the club-shaped expansion 
of the distal end of the three foremost rays of the anterior 
dorsal fin, which increase progressively in length from 
the first, which is not longer than the eighth or last ray. 
Scales as in Macropoma. 

Being known only by one fragment, this genus cannot 
yet be satisfactorily defined, but it is interesting as showing 
that at least one Coelacanth was included in the Cretaceous 
fish fauna of the Lebanon. The club-shaped expansion 
of the fin-rays among Coelacanths attains its maximum in 
the Upper Triassic genus Graphiurus Kner. 

Macropomoides orientalis, sp. nov. (Text-fig. 4.) 

Type .—Portion of the back showing the two dorsal fins 
and some scales from Hajula; American University' of 
Beirut. 
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Specific, characters .—The longest rays of the two dorsal 
fins nearly equal in length, and equalling about half the 
distance between the points of origin of these fins. 
Tuberculation of dorsal scales very coarse. 

Description of specimen. —The type-specimen aeems to 
be a fragment of a well-preserved fish, and the dorsal fins 
occupy their original relative positions. In the anterior 
dorsal fin the eight rays are distinctly shown, the first 
four crowded together, the others more divergent. The 
terminal club-shaped expansion of the first three gradu- 


Text-fig. 4. 



Macroponwidea orientali gen. et sp. nov. ; drawing of dorsal fina 
of type-Bpecimen, much reduced. Upper Cretaceous; Hajula. 
Mount Lebanon. 


ated rays is closely articulated and tapers to a pointed 
apex. The fourth ray is the longest, and its terminal 
articulated portion is not expanded. The hinder four 
rays gradually decrease in length and are comparatively 
slender. The upwardly-pointed denticles are not well 
seen. In the posterior dorsal fin the rays are compara¬ 
tively slender, as usual, and do not bear denticles. There 
are 10 long rays with smaller graduated rayB in front 
and behind, and the little basal lobe is conspicuous. The 
coarse ornament of the scales is best seen near the base 
of this fin. 

Locality. —Hajula. 
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ELASMOBRANCHS. 

Genus Scapanorhyschus A. S. Woodward. 

- Scaparorhynchvs lewisi (Davis). 

This species is still known only from Sahel Alma. One 
nearly complete fish (no. 100339) shows its slender 
elongated shape, and is interesting because the spiral 
valve of the intestine is made conspicuous by the hard 
remains of food. Another specimen (no. 100178) ex¬ 
hibits the spines of a eidarid Echinoid in the position of 
the stomach, indicating that Scapanorhynchus fed on the 
bottom of the sea like its surviving representative off 
Japan, the so-called Mitsukurina. The shovel-shaped 
snout is evidently adapted for stirring up the mud in 
search of food. 


Genus Otodus Agassiz. 

Otodus sulmtm Geinitz. 

The large Lamnid sharks are almost unknown in the 
Cretaceous fauna of the Lebanon. Hay records a single 
tooth from Hajula much resembling the tooth from the 
Cenomanian of Saxony, named Otodvs sulcatua by 
Geinitz. There is only one similar tooth, also from 
Hajula, in the American University of Beirut (no. 108936). 

Genus Sclerorhynchus A. S. Woodward. 

Sr-lerorhynchus hiram Hay. * 

One nearly complete specimen of this species, obtained 
at Hajula in 1926, shows the general proportions of the 
fish, with the remarkable attenuation of the tail. It lacks 
the front end of the rostrum, but gives the i following 


measurements:— 

Width of rostrum at beginning of free blade .... 4*5 cm. 

,, ,, median rostral cartilage at same. 2 cm. 

Distance from free blade of rostrum to pectoral 

arch. 12*5 cm. 

Width of pectoral arch . 6 em. 

Distance from front of pectoral arch to pelvic 

arch. 6 cm. 

Width of pelvic arch. 7 cm. 

Length of vertebral column behind pelvio arch 34 cm. 
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The lateral rostral cartilages taper a little backwards 
to their contact with the inner side of the nasal capsules, 
which are comparatively small. There is little or no 
prepalatine cartilage at the antero-external angle of the 
nasal capsule, but the separate elongate-triangular post¬ 
palatine cartilage is large and extends outwards nearly 
to the margin of the head (no. 108759). The width of 
the cartilages of the mouth is about equal to the width 
of the pectoral arch, and the lower jaw as usual is stouter 
than the upper jaw. The teeth resemble those of the type- 
species, 8. atavus (7), except that they appear to be 
smoother. They are stoutest and least elongated at the 
symphysis of the jaw, and smallest and most attenuated 
at the lateral angle (no. 108759). The stout branchial 
arches are always well shown in the fossils, and the fifth 
pair is not much smaller than the others. They all bear 
radial cartilages. 

All the vertebrae are well calcified, with a stout double 
cone which shows as a wide rim at each end, and the 
secondary laminae are concentric (teetospondylic). They 
are deeper than long as far as the beginning of the slender 
end of the tail, in which they are about as long as deep 
and with little secondary calcification. They cannot be 
counted exactly, but there are about 20 between the 
pectoral and pelvic arches, and at least 120 from the pelvic 
aroh to the beginning of the slender tail, which includes 
more than 50. In two specimens (nos. 108728, 109126) 
the neural arches in the anterior abdominal region are 
shown to be very massive, with small tapering neural 
spines which are sharply inclined backwards. Slender 
ribs arfe seen in several specimens, and they occur far back 
near the tail. The axial skeleton of the trunk, however, 
is much obscured by extensive fossilisation of the muscles, 
which occurs in most specimens. 

The broad pectoral arch is usually crushed and obcure, 
but the free pointed end of its asoending portion is seen 
on one side in no. 108734. Parts of the pectoral fin are 
shown in several specimens and it is complete in no. 109126. 
Its nearly straight anterior margin is a direct Sontinuation 
outwards and backwards of the margin of the head, and 
is similarly strengthened by a dense duster of small 
rounded shagreen granules, which are irregularly arranged 
and become fewer and smaller on the anterior margin of 
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the narrow distal strip of the fin beyond the supporting 
cartilages. The end of the clustered shagreen marks the 
apex of the fin, which is about two-thirds as wide as long. 
Its postero-extemal edge is gently rounded. The fin ex¬ 
tends forwards as far as the second branchial arch, and 
its anterior third is supported by the propterygium, which 
is produced forwards as a slender tapering continuous 
cartilage. The propterygium bears a series of 18 basal 
rods of cartilage, the uppermost six divergent and curved 
forwards, the rest straight and closely arranged. The 
m iddle part of the fin is supported by the mesopterygium, 
which is only a little expanded distally and bears six or 
seven of the close series of basal rods. The hinder half 
of the fin is supported by the metapterygium, which is 
produced backwards as a slender tapering rod and is sub¬ 
divided in its distal half by cross-joints into four elongated 
segments and one very small terminal segment. Tt. bears 
32 of the basal rods, which diminish in size and gradually 
become directed backwards distally (see no. 108759). Of 
the cartilages in the fin-membrane the basal rods just 
mentioned are much the longest, those borne by the 
mesopterygium extending one-third of the width of the 
fin-membrane. The six foremost divergent rods and the 
following five or Bix straight rods have only a small 
simple piece of cartilage interposed between them and the 
edge of the fin ; but for the greater part of the rest of the 
fin each basal rod is continued by two Bhort simple rods 
and then by a pair of more slender rods, which are first 
subdivided into three, and finally into two segments. At 
the extreme posterior end of the fin only one small simple 
segment is interposed between the basal rod and the pair 
of rods. The distal ends of all the terminal cartilages are 
truncated, as if they* have been opposed to other little 
cartilages which remained unoalcified and so are not shown 
in the fossil. The only evidence for the short extension 
of the fin-membrane beyond the cartilages preserved iB 
afforded by the shagreen granules along the anterior 
border already mentioned. 

The pelvic arch is a straight slender bar of cartilage 
with a short prepubic process at each extremity (no. 
105443); and the pelvic fin is only about half as long and 
half as wide as the pectoral fin. As in the latter, the 
anterior border of the pelvic fin is strengthened by a 
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narrow duster of smooth rounded shagreen-granules, 
which' is always displaced distally in the fossils but must 
have extended along membrane beyond the supporting 
cartilages. The foremost basal piece of radial cartilage 
is comparatively thick and seems to articulate directly 
with the pelvic arch. It expands to its distal end, where 
it bears three rods of cartilages of the second series, the 
foremost perhaps not segmented off'. The other basal 
rods of cartilage, from 25 to 30 in number, are borne by 
the slender elongated basipterygium. As in the pectoral 
fin, most of these basal rods are continued by two successive 
short simple rods of cartilage, which end abruptly and do 
not seem to have been followed by double rods. The 
distal cartilages of both paired fins are often displaced 
or folded over in the fossils. 

The median fins are not certainly known, but there 
seems to be a vague trace of a dorsal near the end of the 
tail, and a twist in the vertebral column in one specimen 
where the tail becomes very slender may be due to the 
weight of a caudal fin when the fish was drifting before 
burial. 

The denticles along the edge of the rostrum have already 
been described by Hay, but it must be added that they 
vary much in size in different individuals. They have a 
small pulp-cavity, though it is closed below, and their 
rounded base is sometimes slightly crimped round the 
edge. They diminish in size towards the base of the free 
blade, and pass more or less gradually into the smaller 
shagreen-granules on the edge of the soft parts. These 
granules, which have a stellate base and smooth surface, 
and exhibit the pulp-cavity when they are broken, form 
a dense narrow cluster along the sides of the head. A 
few of them are arranged in two or three longitudinal 
rows on the soft parts on each side of the base of the 
rostrum, and a sparse paired series is sometimes seen 
along the middle of the rostrum itself, apparently on the 
lower face. A duster of similar granules has already 
been mentioned on the front margin of the paired fins, 
and it is seen along part of the margin of the tail even to 
its fine extremity. The dermal armature of the trunk iB 
not easily observed, owing to the fossilisation of the 
muscles, but it seems to be restricted to a single longi¬ 
tudinal series of smooth recurved hooklets along the middle 
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of the back. Eaoh hooklet is fixed on an ovoid base, 
which is not crimped, and the average size is about that 
of the hooklets on the edge of the rostrum. They are 
sometimes seen far along the tail. 

A crustacean is seen in the region of the stomach of 
one specimen, and there is other evidence that Crustacea 
formed the food of Sclerorhynchut. 

Remarks. —The foregoing description shows that the 
trunk ascribed by Hay to Sclerorhynchut ( 3 , p. 398, 
pi. xxiv. fig 1 ) does not belong to this fish, while the 
fragment described by him as the type-specimen of 
Rhinobatus eretes ( 3 , p. 404, pi. xxiv. fig. 2) is certainly 
an example of it. The cluster of shagreen on the sides of 
the tail has already been noted in the typical S. atavus. 

Locality. —Hajula. 

Genus Cyclobatis Egerton. 

/Cyclobatis longicaudatus , sp. nov. (PI. VII. fig. 2 .) 

Type.—Caudal region from Hakel; American University 
of Beirut, no. C. 413. 

Specific characters. —Disk about as broad as long ; 
trunk nearly half as broad as long ; each pectoral fin with 
50 or 51 rays. Slender tail extending beyond the disk 
to a length equalling nearly twice the length of the pelvic 
fins ; its basal portion armoured with a single close series 
of long-baBed, backwardly-pointing, hooked spines. 

Description of specimens. —This form of Cyclobatis was 
noticed, without a specific name, in 1889, in the 1 British 
Museum Catalogue of Fossil FiBhes ’ (part 1 , p. 156). It is 
now represented at Beirut by good examples both from 
Hakel and from Hajulk. Its distinctive feature, the long 
tail, is especially well seen in the type-specimen (PI. VII. 
fig. 2). 

Localities. —Hakel and Hajula. 

Summary. 

The remarkable variety of the Upper Cretaoeous 
Teleostean fishes has already suggested that the distinct 
groups may have been descended from different series of 
the Jurassic Ganoids. This variety is shown to be even 
greater than hitherto supposed, by the fishes from the 
Lebanon now described. Pharmacichthys seems to be 
well advanced in the direction Of the Chastodonts and 
Balistids, and is interesting as showing for the first time 
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that the fin-spines of the Acanthopterygians originated 
partly from the basal fulcra of the fins of Ganoids, partly 
from the ordinary soft fin-rays. Pateroperca is a simple 
ancestral Percoid so much resembling the existing Latilide 
and their allies that these deep-water fishes may probably 
be regarded as primitive survivals rather than as degener¬ 
ate forms. Protobrama exhibits the characteristic scales 
of the existing Bromide and evidently indicate that they 
are directly inherited from a rhombic-scaled Ganoid in 
which they had the usual peg-and-socket articulation. 
These fishes are all very distinct from the Berycoids, 
which form the greater part of the Acanthopterygians in 
the Upper Cretaceous, found both in the Lebanon and 
elsewhere. The rostral spine named Ccelorhynchus, which 
is now recorded from both Hajula and Hakel, is sometimes 
referred to a Xiphioid Teleostean or sword-fish, which is 
too specialised a type to be expected in the Upper Creta¬ 
ceous. Further consideration, however, suggests that it 
may belong to a physostomous Teleostean like Pelargo- 
rhynchus, of which nearly complete skeletons occur in the 
Upper Cretaceous of Westphalia. The primitive Clupeoids 
of such families as the Elopidse and Albulidae were as well 
separated from the Clupeidae in the Upper Cretaceous as 
they are at the present day. Hajulia is an interesting 
addition to the Albulid group. Hakelia seems to be a 
new Scopeloid (—Myctophid). Among the Ganoids the 
highly specialised Pycnodont coccodus is worthy of more 
extended study than that which has provided the new 
facts here published. The fragment of a Macroporna-Uke 
Ganoid is an interesting addition to the Lebanon fauna. 
Among Elasmobronchs, Sclerorhynchus adds much to our 
knowledge of the beginning of the saw-fishes. 
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EXPLANATION OF THE PLATES. 

Plate III. 

Fig. 1. Village of Hajula, Mount Lebanon, distant view showing 
cultivation terraces. 

Fig. 2. Collecting fossil fishes in the limestone at Hajula. 

Photographs by Prof. Ely Day, 

Plate IV. 

Fig. 1. Hoplopterm ; i*pinulo*us, sp. nov.; right side view, nearly nat. 
size. Sahel Alma. 

Fig. 2 . Acrogostor dayi , sp. nov.; left side view, nat. sise. Hajula. 

Plate V. 

Fig. 1. Pycnorieroides levi&pinosue (Hay); left side view, nat. Bize. 
Hajula. 

Fig. 2. Pharmadchthys venenifer , gen. et sp, nov.; left side view of 
type-specimen slightly enlarged. Hakel. 

Plate VI. 

Fig. 1. Protobrama avus, gen. ot sp. nov. ; right side view, nat. size. 
Hajula. 

Fig. 2. Catlorhynchus libanicu #, sp. nov,; rostrum two-thirds nat. size. 
Hajula. 

Fig. 3. HajvXia muUidms , gen. et sp. nov.; right side view, about 
three-quarters nat. size. Hakel. 

Plate VH. 

Fig. 1. AnguiUavw baihehtbec Hay; nearly complete fish, about 
three-quarters nat. size. F. pelvic fins. Hajula. 

Fig. 2. Oyolobatin longicaudatu*, sp. nov.; pelvic fins and tail, nearly 
nat. size. Hajula. 


XLVI .—Notes on the Jurassic Flora of Yorkshire. 

By Tom M. Hakims, University of Reading. 

1 . Ptilophyllum caytonense, sp. n. (Figs. 1 & 2.) 

Type-specimen, V. 26766 (figs. 1 Sc 2); Qeol. Dept., Brit. 
Mus. (Nat. Hist.). 

Age .—Middle Estuarine (Bajooian). 

Locality .—Redcliff Rooks. Cayton Bay, Yorkshire. Col¬ 
lected in 1938 by F. M. Wonnaoott. 
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Diagnosis .—Leaf about 15 cm. wide. Pinnae separated 
by narrow gaps. Apex of pinna obtusely pointed, lower 
basal angle rounded and not decurrent, upper basal angle 
slightly swollen. Lamina flat, its substance thick, veins 
distinct on both sides ; upper surface not showing longi¬ 
tudinal grooves other than veins, both sides clearly 
showing the bulging surfaces of the epidermal cells. 

Cuticle thick (upper 3/x, lower 2/u.), showing uniform 
oells with very sinuous walls, course of veins indistinct; 
lower showing stomates in longitudinal bands between 
the veins, stomates rather sparse, bands occupied by 
two or, occasionally, three rows. Epidermal cells of under¬ 
side with sinuous walls, outlines rather obscurely marked 
except near the pinna-margins, where they become more 
like those of the upper side. Guard-cells sunk, subsidiary 
cells rather small, stomatal aperture usually protected by 
broad papilla) of the su bsidiary cells. Surface of epidermal 
cells bulging, but seldom to such an extent as to form a 
papilla with distinct margins. Occasional papillae present 
both along and between veins. 

-Description. — P. cnytonense is represented by a single 
specimen which was recognized as the result of the 
examination of the cuticles of all the available specimens 
of Ptilophyllum in the Wonnaoott collection. Its features 
are indicated in the diagnosis and figures. Although it is 
broken and rather distorted, the fine details are well- 
preserved, and it yielded excellent cuticles. 

Typical cells of the upper epidermis and a typioal 
stomate are figured at high magnification. The stomates 
do, indeed, vary somewhat, particularly in the develop¬ 
ment , of the papillae which overhang the guard-cells. 
These may be larger or smaller and differently shaped 
and more or less hollow. The extent to which the 
cuticles of the general surface overhangs the poles of the 
stomates also varies. 

' Comparison. — P. caytonense is a member of the species- 
oomplex which has been called Ptilophyllum pecten. It 
is a narrower leaf than most members of this group, 
and it differs too from many in the rounded lower angle 
of the pinnae. 

It somewhat resembles P. aeutifdium, as interpreted 
by Seward and Sahni, 1920, in the form of its pinnae, 

Ann. d> Mag. N. Hist. Ser. 11. Vol. ix. 40 
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Fig. 1. 



PtilophyUum caytonenw, sp. n. 

A, piece of lower cuticle, including the pinna-margin, showing the 
distribution and orientation of stomata (ovals drawn parallel with 
stomatal aperture), X 20. B, upper cuticle, showing details of oefl- 
out lines, x 1000. C, type-specimen, natural size. D, one pinna, 
showing the veins, X 8 . All from V.26756, Geol. Dept., Brit. Mua. 
(Nat. Btist.). 
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but is well distinguished by its less numerous sto mates 
and more sinuous oell-walls. 

Its cuticle agrees roughly at least with some of those 
species of Ptilophyllum in which papillee are feebly 


m. 


Ptilophyllum oaytononae, sp. n« 

A, typical srtomate, x 1000, B, upper cuticle, x 200. C, lower cuticle* 
stomatal band and cells along a vein (above) and near margin 
(below), X 200. All from V.26706. 

developed on the underside, such as the species inter¬ 
preted as P. pecten by Thomas and Bancroft, 1913; 
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Seward and Sahni, 1920; Florin, 1933; and some 
British Museum specimens labelled P. pecten from Whitby 
(Lower Estuarine age) which I have examined for 
comparison; there are, however, slight distinguishing 
differences betwoen the cuticles of the Whitby specimens 
at least and P. caytonmee. 

Full comparison with these and similar forms will not 
at preseht be attempted, but only with the species 
P. gracile, which is known in such a manner as to make 
such comparison possible. Though looking rather like 
P. gracile Harris (1941), it is distinguished from it by the 
following differences :— 

(1) The leaf is slightly wider than the widest specimen 
of P. gracile (maximum width 12 mm., normal width 
10 mm.)! 

(2) The pinna" have a rounded, instead of deeurrent, 
basal margin. 

(3) The veins are clearly shown by the surface of the 
pinnse, while the supplementary grooves shown by P. gracile 
are absent. 

(4) The lower cuticle is strikingly different; in P. gracile 
almost every cell except those near the leaf-margin 
bears a mushroom-shaped papilla, and these papillae are 
so conspicuous as to conceal the stomata. Here, although 
the cell-surface bulges somewhat, it rarely does so' to 
such an extent as to form a papilla with a definite margin. 
The cell-outlines, on the other hand, are far more con¬ 
spicuous. 

This species would have been classified by Halle (1913) 
as a species of Zamites of the section Subzamites, because 
the pinna-base is rounded and not decurrent. While 
fully sympathizing with Halle’s wish to arrange these 
leaves in better-defined genera than at present, and 
approving in general of Halle’s proposed basis, I have 
not adopted this course for the-following reason. Com¬ 
parison of Halle’s interpretation of the type of Ptilo- 
phyllvm and Seward’s interpretation (1917, p. 518) 
leaves me in complete obscurity as to what the specimen 
was like, and any attempt at revision of the genera 
before this is re-examined is to run a risk of increasing 
the present muddle. The precise description of con¬ 
stituent species of this complex Bhould, however, help to 
olear the limits of these and other allied genera. 
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2 . Deltolepis credipota, gen. et sp. nov. 

(Figs. 3 & 4.) 

Diagnosis of Deltolepis. 

Scale-leaf of large size, shape broadly triangular; 
outer surface convex ; attachment-scar very wide, 
situated just above the base on the concave side. 
Vascular tissue of numerous nearly parallel bundles 
ending in the margins and apex. Substance thick, but 
becoming thin towards the margins. 

Cuticle well developed ; epidermal cell-walls nearly 
straight, guard-cells of stomates sunken, surrounded by a 
single irregular ring of subsidiary cells. 

The name refers to the triangular shape of this scale- 
leaf. 


Deltolepis crepidota, sp. n. 

Type-specimen, V. 21416 (figs. 3 & 4); Geol. Dept., Brit. 
Mus. (Nat. Hist.). 

Age. —Middle Estuarine (Bajocian). 

Locality. —Oayton Bay, Yorkshire. Collected in 1930 

by W. N. Edwards. 

Diagnosis. —Width of scale-leaf at base typically 
16 mm., length typically 18 mm. Apex pointed or 
mucronate, base straight or somewhat rounded. Both 
surfaces thickly marked with short longitudinal ridges. 
Resin-bodies absent. 

Cuticle moderately thick ; cuticle of convex ( i.e. lower) 
side the thicker, showing frequent stomates in the middle 
and upper region, but none at the base or lower part of 
the margins. In upper part of scale cells not in obvious 
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rows; cell-outlines straight, rather strongly marked, 
surface of cells obscurely mottled. Tn lower part of 
scale cells forming distinct longitudinal rows; lateral 
walls strongly marked by a fine, inward-pointing lamella 
of cuticle, the inner margin of which is waved, cell-surface 
marked by a more or less broad border of slightly thicker 
cuticle, border occasionally extending to the middle of 
the cell, but usually leaving an inner mottled area. 
Stomata scattered, positions not related to vascular 
supply, subsidiary oells forming a wide and deep-cutinized 
pit, mouth of pit more or less closed by horizontal papillae 
of subsidiary cells. Guard-cells thinly cutinized and 
wholly immersed. Trichomes frequent in the upper part 
of the scale-leaf, each consisting of a thick-walled but 
ttnoutinized hair over 200 p long, 30-40/x broad, borne on a 
rounded cutinized cell with margins extending over 
cuticles of the ordinary epidermal cells. Concave side 
with neither stomates nor trichomes, cell-outlines 
obscurely marked in the upper part, more distinct below, 
but never as distinct as on the convex side. Ceils' 
isodiametric, polygonal, surface mottled. Cell-outlines 
often appearing double (*. e. with a medial thin strip 
flanked by thicker bands). 

The specific name refers to the characteristic thickened 
margin of the epidermal cells. 

Description. — D. crepidota is represented by fourteen 
specimens. It is thus fairly frequent in the Edwards 
and the Wonnacott collections, and although it seems far 
less abundant than some species, such as Nilsaonia 
compta, the apparent abundance of that leaf is greatly 
increased by the fact that it breaks up to give many 
fragments which are recognizable. The two fossils may 
indeed be equally common. 

It will be seen from the figures that the shape and 
dimensions of D. crepidota vary somewhat: the figures 
cover the range of form represented in this collection, 
apart from a few which have been crushed laterally 
and so appear narrower. In nearly all it is the convex 
surface that is exposed, and in breaking the rock the 
epidermal hairs are mostly stripped off. 

The scar of attachment is best seen in transfer- 
preparations. It is remarkably wide, and its surface is 
marked with small lumps of bituminous matter which 
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Fig. 3. 



DeUolepis crepidota, sp. n. 

In A-F and H, which are natural size, the stippling merely represents the 
direction of the surface ridges; individual ridges are not shown. 

* Individual ridges are shown to some extent in G, and more distinctly 

in I. A, V.23935. B, V.25839, showing concave surface and 
attachment soar. C. V.23952. D, V.21 417. E, V.21418. F, 
type-specimen, V.21410. G, V.24681, fragment showing veins, 
X 2. H, V.24706. X, transfer of F, type-specimen, showing the 
oonoave surface and attachment-scar; the round body in the 
middle is a pyrites concretion which has nothing to do with the 
original specimen, V.21416, x 3. 
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are thought to represent isolated selerotic cells like 
those in the flesh of the seed of Beania (and in many 
recent Cycad seeds). The arrangement of these lumps 
suggests that there may have been a row of several 
vascular bundles, but these were not seen distinctly. 


Fig. 4. 




# 

DeUokpx* ortpidota, sp. n., cuticle. 


A, bordered epidermal cell from near lower angle (convex surface), 
type-specimen, V.21416, x 800. B, broadly bordered epidermal 
oell from lower part of scale-leaf (convex surface), V.26834. x 800, 

C, cells from near apex of scale (concave surface), V.21416, x400. 

D, cells of convex side, opposite the part shown in C, V.21416, 
X 400. 

Both surfaces are thickly covered with longer or shorter 
longitudinal ridges, which are, however, absent from the 
thin marginal and apical parts. These ridges are un¬ 
represented in the cuticle, and it is thought that they 
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were produced in compression by the collapse of soft 
tissues, leaving solerotic cells as ridges projecting on 
both surfaces. They are different from the wrinkles 
produced by lateral distortion in compression of various 
fleshy fossils (such as the similar-looking scale Cycado- 
lepis) ; such distortion wrinkles are usually more or less 
transverse and ^re far less definite than the ridges referred 
to here. As a matter of fact a few wrinkles of this type 
occur in certain specimens of Deltolepia. 

The veins are not shown by most specimens of D. 
crepidota, but in one in which the substance is thin, and 
seems to have become naturally macerated before pre¬ 
servation, the grouping of the surface-ridges almost 
certainly shows their course. These veins seem to be 
parallel in the main ; they branch, but do not anastomose. 
(Fig. 3, 0). 

In its middle and lower part the coaly substance of 
the scale is rather thick, but towards the margins and 
apex it becomes thinner and even slightly translucent. 
Its substance, particularly where it is thickest, is re¬ 
markably fragile, a fact which increases the difficulty of 
preparing the cuticle, a point of agreement with the 
other organs of this plant. The cuticle of every specimen 
was, however, examined and although some gave very 
poor preparations, all the good ones agree well with the 
diagnosis. 

The shape and the concavo-convex surface of Ddtolepis 
suggest a bud-scale, or perhaps a sepal-like scale. The 
distinctly greater thickness of the cuticle of the convex 
side (which is morphologically the lower), and the 
restriction of the stomata to the middle and upper parts 
of this surfaoe, are importantpoints of agreement with the 
scale-leaves of buds, where these features are normal. 

Reference to the same plant as Androlepis and Beania. 

In a previous paper Harris (1941) brought forward 
evidence that A. mania and B. gracilis were the male and 
female organs of the same plant. The evidenoe depended 
on various peculiarities of the cuticle ; the general build 
of the stomates shows what may be. termed family, or 
perhaps generic, agreement, while the epidermal cells of 
the exposed soales and details of the stomates show 
specific agreement. 
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The outioie of D. crepidota agrees very perfectly with 
both of those fossils, and every word that was given in 
support of the argument that the two fossils previously 
described belong to the same plant can be applied directly 
to the present fossil. It need not therefore be repeated. 
The reasons for referring Nilssonia compta to the same 
plant are given in the following paper. 

Comparison.—Deltolepis crepidota is distinguished by its 
shape from all of the fairly numerous Mesozoic scale- 
leaves which have been described; nor is any scale-leaf 
known with a similar cuticle. Most scale-leaves, if named 
at all, have been described as species of Cycadolepis 
Saporta, a genus first used for narrow lanceolate scales, 
but later extended by Seward (1917, p. 494) to large 
scale-leaves of varied shape among which the present 
species would be by no means extreme. Specimens 
olosely resembling Saporta's type have been shown to 
be outer perianth-bracts of Bennettitalean flowers or to 
have Bennettitalean stomates, and it appears best to 
limit the form-genus Cycadolepis to lanceolate braots, 
with stomata of Bennettitalean type. 

Another genus of scale-leaves is Cknoghtonia Halle (1911), 
which is represented by a single species of large scales 
well distinguished from Deltolepis by their spathulate 
shape and more conspicuous veins. The stomates and 
systematic position of Cloughtonia are unknown. 
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3. On Nilssonia oompta and its reference to 
Beania gracilis. 

Nilssonia compta (Phillips) Bronn is a very common 
leaf in the Yorkshire Jurassic flora, and fine specimens 
have been figured by Seward (1900) and by other authors 
whom he cites. A brief account of the cuticle is given 
by Thomas and Bancroft (1913). Fragments of N, 
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compta abound in the Edwards and the Wonnaoott 
collections from the Middle Estuarine plant-bed of Cayton 
Bay. on which the present account is based. It is re- 
described here partly to give the evidence that it belongs 
to the same plant as Beania. gracilis , and partly to provide 
the characters needed to distinguish it clearly from 
certain other species. 

Form. —The leaf is linear-oblanceolate in outline, being 
many times longer than wide, the apex obtuse and the 
base tapering. Typical leaves are 3 or 4 cm. at the 
widest point, very few leaves exceed 6 cm.; the length 
is estimated at between 50 and 100 cm. This figure was 
obtained by dividing the total length of all available 
fragments by the number of leaf-bases present. The 
lamina is divided into segments which vary from being 
as long as broad to three times as long as broad; in 
some leaves they are mostly long, in some mostly broad, 
in some mixed. The specimens figured in fig. 6D, E 
cover almost the whole range of variation of segments 
seen in this species, apart from rare malformations and 
the triangular segments .of the leaf-base. 

Venation .—The veins make conspicuous ridges on the 
lower side of the lamina, but are only shown obscurely 
above as slight ridges, furrows, or double ridges separated 
by a furrow. Over most of the lamina they make an 
angle of 70" to 80° to the rachis ; near the margin they 
bend forwards, while at the very base they appear to be 
almost transverse to the rachis. They traverse the lamina 
at a concentration of about 20 per cm. (highest concen¬ 
tration noted 26, lowest 14 per cm.). Their concentration 
seems fairly uniform in each specimen, and differences in 
concentration are unrelated to differences in shape of the 
leaf-segments. As in other species, branching is very 
rare ; one of the few forked veins seen is shown in fig. 6 E. 

The substance of the lamina is fairly thick but fragile, 
as is usual in this genus. No folds occur in the lamina, 
and there are no interstitial ducts or tubercles between 
the veins, and on maceration no definite resin-bodies 
are obtained, although there may be a quantity of ill- 
preserved cellular matter. The epidermal cells are 
scarcely prominent on the upper side, but below their pro¬ 
jecting walls are easily seen, and the distinction between 
rows of rectangular cells along the veins and the irregular 
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Fig. 5. 



Nilaaoma compta (Phillips). 

A, lower part and base of leaf, V.21408, x 1. B, apex of leaf, V.21410, 
X 1. C, lower part and base of leaf, V.21418, X 1. D, square 
type of leaf-segment, showing veins, V,26828, x 2, E, elongated 
type of leaf-segment, showing veins; the lowest of those drawn is 
forked, V.2X410, X 2, F, basal part of email leaf, with abnormal 
lamina and leaf-base, see p. 829, V.25887, x 1. 
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ones between is obvious. The stomata are not conspicuous 
and the trichomes are not, as a rule, seen at all. 

Cuticle ,—The cuticle is rather thin and fragile, the 
under being slightly less than 1 /*, the upper about 1-5 /x 
thick ; it is only possible to obtain useful preparations 
from the most favourable specimens. It is, however, 
thicker than in many other species of Nilssonia, The 
upper shows almost uniform cells which are slightly 
longer than broad. The course of the veins is usually 
unmarked, but sometimes obscurely indicated by com¬ 
pression wrinkles or a slight narrowing of the cells. The 
cell-outlines are remarkably inconspicuous, sometifnes 
being indicated by a single rather broad ridge, sometimes 
by two narrow ridges separated by a thin strip. Occasion¬ 
ally these ridges are uneven, giving a suggestion of 
sinuosity. The cell-surface is very obscurely mottled. 
No stomates occur here, and trichomes are rare except 
near the margins. 

The lower cuticle is divided into zones, those along 
the veins without stomates, those between them with 
the stomates. The widths of the two zones may be more 
or less equal, or the stomatal zones may be the narrower. 
The epidermal cells are very different from those of the 
upper side, as their cuticles project inwards along the 
margins as a lamella 1-5 fx high, or even more at corners 
of cells. This obscures the details of cell-outlines, 
particularly those of the stomatal zones, and makes them 
look rounded. The cell-surface is mottled. 

Trichome bases are frequent along the veins and leaf- 
margins. Each consists of a small-thickly outinized oval 
cell bearing a ring-shaped scar. The outlines of the 
ordinary epidermal cells can often be traced underneath 
the trichome base. The free parts of the trichomes in 
Nilssonia have not been described; examination of 
transfers shows that they are often missing from the 
lamina, but numbers are commonly present along the 
rachis, where they can easily be seen when the rook- 
^impression is moistened with xylol. Each consists of a 
straight or curved hair of slightly tapering shape and with 
fairly thick walls. It is apparently a single oell and is 
uncutinized. The longest seen on a rachis was 500 p, 
but those on the lamina are about 300 /a. 

The stomates are rather sparsely scattered along the 
grooves between the veins. The guard-cells are situated 
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Nilsaonia compta (Phillips) cuticle. 

A, distorted stomatal pit from the inside; the guard-cell fibrils are 
separate from the main cutinized layer, x 800. B, similar stomatal 
pit; the arched surface of the guard-cell* is seen. In A and B 
the papilla are shown by broken lines. C, stomata and trichome 
bases from the outside; the stomatal pit and guard-cells are 
represented by broken lines, X 400. D, fragment of cuticle, upper 
surface to the right; stomata represented by black dots, trichomas 
by open circles; the square is 1 mm., X £0. 35, upper cuticle, 
X 400. All from V.26835. 
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at the bottom of a pit which is both wide and deep. 
There are 6-8 subsidiary cells forming an irregular ring. 
At the margins of the pit the cutioles of the subsidiary 
cells project inwards as very long, hollow papillae ; these 
papillte often meet in the middle or even cross the middle 
of the pit, so that the aperture is irregularly star-shaped. 
The cuticle of the papillae seems to be only slightly thicker 
than the general surface, and, as far as was made out, 
the papillae do not project outwards to any extent. 

The pit is lined by a moderately thick cuticle which, 
with the cuticle of the guard-cells, forms a tent-like 
projection in the leaf. This lining is the most conspicuous 
part of the stomate, and appears to be the “ chimney¬ 
like ” structure mentioned in the account given by 
Thomas and Bancroft (1913), but it projeots inwards, 
not outwards. The margins of this pit are divided into 
a number of facets corresponding to cells ; but it was not 
clear whether these facets correspond in number and 
position with the papilla-bearing oells surrounding the 
stomatal pit. 

The surface of the guard-cells is strongly curved, the 
aperture being much deeper than the poles. At the sides 
of the aperture fine fibrils extend laterally for some 
distance, their outer ends being unconnected to the 
main cuticle of the surface. The nature of these fibrils 
is unknown, but the way in which they are curved and 
their position of attachment indicate that they belong 
to the outer wall of the guard-cells. 

Comparison. — N. compta resembles the following species 
in its general appearance, but is distinguishable from all 
by the microscopic features given above :— 

N. polymorpha Schenk (see Nathorst, 1909; Florin, 1920) 
is distinguished by the occurrence of broader stomatal 
bands. The stomatal pit is much shallower, and the 
surrounding papillae point outwards. 

N. acuminata (Presl); see Gothan, 1914. Gothan has 
already oompared this species with N. compta, basing his 
account partly on a rather imperfectly preserved specimen 
of N. compta cutiole from Yorkshire. It is now clear 
that N. acuminata differs in possessing large resin-bodies 
in the lamina and stomatal zones much broader thanthe 
vein-zones. The oells of the upper epidermis are better 
defined, but the details of the stomates are not known. 
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N. minor Harris (1932). The stomates are much more 
exposed, and the papillae of the subsidiary cells are 
scarcely developed. 

N. tenuicaulis (Phillips), which it is hoped to disouss 
in a later paper, is distinguished readily by its cuticle, 
and most specimens are fairly easily differentiated on 
their general form. 

There are a number of other descriptions of similar 
Nilaaonia leaves, some of them referred to N. compta, 
from various localities, but as their microscopic details 
are unknown no comparison is attempted here. 


The Reference of Nilssonia compta to the same 
Plant as Beania gracilis. 

In an earlier paper (Harris, 1941) evidence was brought 
forward indicating, firstly, that Beania gmeilia and 
Androatrobua mania were the female and male cones of the 
same species, and secondly, that the fruit-genus Beania 
belonged to plants bearing leaves of the genus Nilaaonia. 
In the preceding note the scale-leaf Deltolepia crepidota 
is linked with these reproductive organs ; it remains to 
consider the species of Nilaaonia, concerned. The following 
evidence indicates that this is Nilaaonia compta :— 

(1) Agreement in Structure .—There is close reBemblanoe 
between the cuticle of the upper, more leaf-like portion of 
Deltolepia crepidota and the lamina of N. compta. This is 
shown both by the upper cuticle (where the epidermal 
cells show similar sculpture and similar, rather indistinct 
outlines, which often appear double) and by the lower 
cuticle, where the epidermal cells show remarkably 
prominent anticlinal walls in both. The stomata are 
very similar indeed, except that they are larger in the 
leaf. The resemblance between N. compta and the cuticles 
of the sporophylls is less dose, though, as has been men¬ 
tioned, the lower, less leaf-like portion of the Deltolepia 
scale Bhows almost perfect agreement. In this way 
Deltolepia provides a valuable link between the rather 
different cuticles of the leaf and sporophylls. The 
cuticles of the two other Nilaaonia species of the Gristhorpe 
plant bed, N. tenuinervia and N. tenuicavlia, have not 
been adequately described, and it is hoped to deal with 
them in subsequent notes; but it may be stated that 



580 


Jurassic Flora of Yorkshire. 

while their cuticles show the usual generic characters of 
Nilssonia, they have no features suggesting specific 
agreement with the organs discussed above. In both 
the stomatal pit is much less developed. 

(2) Occurrence of Specimens of Intermediate Structure 
between Nilssonia and Deltolepis.—The small Nilssonia 
leaf shown in fig. 5F has an irregular lamina which is 
proved by its cuticle to belong to N. compta, a slender 
petiole and, considering the small size of the whole 
speoimen, a leaf-base that is remarkably broad. The full 
size of the leaf-base of this speoimen is, indeed, unknown, 
as the base has been damaged. This leaf-base is more 
like Deltolepis crepidota than an ordinary Nilssonia compta 
leaf-base, its substance is thinner, particularly near the 
margins, and the surface is marked with the same short 
longitudinal ridges that characterize Deltolepis. 

The cuticle of the base of this leaf is well developed. 
In the middle it is rather like an ordinary N. compta 
leaf-base : one side is greatly thickened and shows short 
cells with very broad but irregular and ill-defined lateral 
walls; the other is moderately thick, showing cells with 
dearly defined outlines and a few trichome bases. The 
margins are like those of Deltolepis crepidota ; neither side 
is thick, the one shows angular epidermal cells with fairly 
conspicuous outlines, the other shows similar cells with 
even more strongly marked outlines and also triohomes, 
and, in addition, many of the cells show a sculptured wall 
consisting of a broad, thickened border to the lateral 
walls, enclosing an inner mottled area. The lateral walls 
project inwards as a fine cutinized lamella, the free 
margin of which is sometimes waved. This agrees with 
the characteristic epidermal oells of Deltolepis; similar 
ones occur in certain regions of the sporophyll of Beania 
gracilis and Androstrobus mania, but not, so far as is 
known, in normal leaves of N. compta. 

This specimen is regarded as being of the same nature 
as the organs intermediate between bud-scales and 
foliage-leaves which are occasionally met at the beginning 
of a year’s growth in various trees. It could equally well 
have been described under the name Deltolepis, 

Association .—So far as is known there are only three 
species of Nilssonia in the plant-bed; indeed, this is all 
that have been described from Yorkshire, though Thomas 

Ann. dt Stag. N. Hist. Ser, 11. Vol. is. 41 
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Bancroft (1913) indicate the existence of others in 
oilier localities. Of these three, N. compta occurs on 
every rook-specimen of any size that bears one of the 
other organs, N. tenuinervis is frequently associated, 
N. tenuicavlis is rare in this ooileotion and has never 
been found associated. These facts of association, while 
folly consistent with the view put forward, are only 
considered to provide evidence of subsidiary importance. 


Reconstruction of the Plant bearing Nilssonia, 
Deltolepis, Beania and Androstrobus. 

We now know several organs of the whole plant, but 
not, unfortunately, the stem. No attempt is therefore’ 
made to draw its appearance, as there seem too many 
possibilities. A clue to the appearance of the stem is, 
however, provided by the foliage and scale-leaves. The 
size and curvature of the scale-leaves indicate a thick 
stem, perhaps 3 cm. wide, and this stem would show the 
scars of the right size for Nilssonia leaves, and then at 
intervals wider and perhaps more crowded soars corre¬ 
sponding to Deltolepis scales. No such stem is known in 
the Yorkshire flora, where stem-material has been largely 
neglected. Such a stem is, however, known from an 
earlier flora (where Nilssonia spp. oocur), namely, 
Clathraria saportana Nathorst (1879, p. 78, pi. xviii. 
fig. 5). It would be most interesting to know whether 
C. saportana has any features in its outiole which would 
support the suggestion that it may belong to Nilssonia. 
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XLVn. — New Acridid® from India and Burma. By B. P. 
Uvarov, D.Sc., British Museum (Natural History). 

Thk types of the new sf>ecies described below have been 
deposited in the British Museum collection, unless stated 
otherwise. 

Orihochtha indica , sp. n. (Pig. 1.) 

The genus Orthochtha Karsch and the closely-allied 
Cymochtha Karsch and Macrocymochtha SjOstedt include 
a number of species, all of them known to occur in tropical 


Fig. 1 




Orihochtha indica, sp. n., £. 

grasslands of Africa. The present species is, therefore, 
the first to be reported from India, and it k abundantly 
different from the known ones. Indeed, its relatively 

41 * 
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stout habits and short head suggest that it might be re¬ 
garded as representing a distinct genus, but the African 
genera of the group are insufficiently studied and it would 
be unwise to erect a new genus without a critical revision 
of the whole group. 

<J.—Antennae very long and slender, extending back 
beyond the base of hind femur ; joints 3-6 flattened and 
weakly expanded, 7th weakly flattened, the remaining 
ones round and 3-4 times as long as broad. 

Head distinctly shorter than pronotum. Face less 
oblique than in the genotype, O. dasycne.mis (Gerstaecker, 
1869), smooth. Frontal ridge broadly sulcate throughout, 
exoept dose to the fastigium. Fastigium of vertex 
soareely longer than wide, weakly concave, with a shallow 
bow-shaped sulcus and a weak longitudinal oarinula. 
Eye, viewed in profile, shorter and broader than in the 
genotype. 

Pronotum long, laterally compressed. Disc practioally 
flat, slightly rounded transversely in prozona, and very 
weakly tectiform in metazona; rugulose near the front 
margin and fairly densely punctured in metazona. All 
three carinee low, but distinct; lateral carinse practically 
straight and parallel in prozona and very weakly divergent 
in metazona. First sulcus incomplete on the disc ; second 
not reaching the median carina, but extending on to the 
lateral lobes ; third complete, placed at about two-thirds 
of the whole length. Front margin broadly rounded; 
hind margin rounded. Lateral lobe much longer than 
high ; lower margin very Blightly sinuate. 

Mesosternal interspace narrow, constricted in the middle, 
Metasternal lobes almost contiguous behind. 

Elytra reaching a little beyond hind knees, wider than 
in the genotype ; venation loose. 

Last tergite with broad parabolic excision. Supra-anal 
plate tongue-shaped, with broad median depression. 
Oercus as long as the plate, slightly compressed and weakly 
inourved. Subgenital plate short, obtuaely-oonioal. 

General ooloration very light yellowish green. An¬ 
tennae blackish, except the base. A brownish-black 
lateral fascia runs along the sides of fastigium, behind the 
eyes, along the upper margin of lateral pronotal lobes and 
along the basal third of the radial veins. Elytra light 
green in the pre-radial part, and slightly brownish in the 
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post-radial. Hind knee broadly blackened, but the upper 
carinse brown. Hind tibia light rose, with the base blaok ; 
hind tarsus rose. 

9 —.Antennae a little longer than head and pronotum. 
Fastigium of vertex transverse. Hind knees brown. 

Total length, £ 81, 9 42 ; pronotum, <J 6-5, 9 8 ; elytra, 
<J 27, 9 32 ; hind femur, <J 19, 9 22 mm. 

United Provinces : Delhi, viii. 37, 2 (including the 
type), 2 99 , at light (Kerr). 

Central Provinces : Nagpur, 8. vii. 1927,1 9 ; 20. viii. 
1927, 1 9 (J- L. Khare). 

Paratypes will be deposited in the Agricultural Research 
Institute, New Delhi. 

(Edaleus rosescens, sp. n. 

There is, so far, only one known species of this genus 
with red hind wings, this being O. miniatus, Uvarov, 1930 
(Ann. & Mag. Nat. Hist. ser. 10, vi.p. 177), of British Somali¬ 
land, and the new Indian species differs strongly from it 
in the fully-developed elytra, fasciated hind wings and 
the structure of pronotum. 

cJ.—Antennae longer than head and pronotum together. 

Face oblique, punctured. Frontal ridge well prominent, 
forming a rounded angle with the vertex ; surface deeply 
sulcata from the base of antennae downwards. Fastigium 
of vertex much longer than wide, distinctly narrowed 
forwards, slightly concave; foveolae flat, short isosceles 
triangles. 

Pronotum rugulose, relatively short; anterior margin 
very obtusely angulate ; posterior angle a little over 90°. 
Median carina weakly convex in profile, strongly inflated 
in prozona and in the anterior portion of metazona, which 
is obliquely depressed on each side of the carina. Typical 
sulcus scarcely perceptible on the sides of the carina, 
placed immediately behind the middle. Lateral lobe with 
the lower margin weakly sinuate. 

Elytra reaching the middle of hind tibiae, relatively 
narrow. 

Wind femur relatively short, wide in the basal half, then 
rather suddenly narrowed. Tarsal arolia shorter than 
halfthedaw. 

Coloration mbstly ochreous brown. Head with whitish 
postocular fasciae. Pronotum with the usual dark pattern 
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weakly developed and the white decussate pattern 
soaroely perceptible. Elytra brown, with the usual 
whitish fasciae. Wing disc very pale oinnabar-red ; brown 
fascia weak, imperfectly defined, interrupted, touching 
outer margin ; apical portion of wing hyaline ; two apical 
lobes brown. 

9.—More robust than the male. Fastigium of vertex 
less than half as long again as its basal width. Pro* 
notum more distinctly rugulose; median carina less 
inflated. General coloration dull greyish ochraeeous; 
pronotal light pattern more distinct. WingB very pale 
reddish at the base (probably disooloured); one apical 
lobe infumate. Hind tibia pale dirty reddish (probably 
disooloured). 

Total length, 17, 9 24 ; pronotum 4-5, 9 5-2 ; 
elytra, 19, $ 21; hind femur, 11, 9 13 mm. 

Rajputana : Nokh. 1. viii. 1937, 1 (type). 

Punjab : Khewra, Salt Range, 24. ix.-x. 30, 1 9 (&• &• 
Bora and H. S. Pruthi). 

The female paratype belongs to the Indian Museum, 
Calcutta. 


Graxhosoapha, gen. nov. 

A medium-sized, slender insect, similar in habitus to 
Morphacrie and related to Oaatrimargxu, but remarkable 
for its very broad and tri-lineate fastigium, straight and 
sharp pronotal carina, and the pronotal disc very acutely 
produced both in front and behind. 

Antennae filiform, relatively short. Head not thick, 
but vertex very broad, convex and provided by a well 
distinct median cannula, which commences on the frontal 
ridge just above the base of antennae and becomes obso¬ 
lescent on the oociput; on the frontal ridge and on the 
fastigium of vertex there are two more parallel raised 
lines, which are, however, lower and somewhat less 
regular than the medium ridge. Frontal ridge, viewed in 
profile, is decidedly convex and forms a broad bow with 
the vertex; above the antennas it is weakly convex in the 
transverse direction, becoming almost fiat and gradually 
obsolescent towards the clypeus ; its margins are scarcely 
raised, but quite distinct throughout. lateral facial 
Carinas well distinct, weakly curved. Foveoto of vertex 
on oblique plane, not ooncare, weakly rugulose; their 
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upper margin distinct, the lower less regular and more 
curved. Eye vertical, oval; horizontal diameter equal to 
subocular distance. Pronotum laterally oompressed and 
constricted in prozona ; above teotiform, with acute, lamel¬ 
late median -carina, which is straight in profile and not 
intersected by any of the sulci; front margin forming an 
acute angle ; hind margin produood into a long and very 
aoute angle, with its sides somewhat concave ; no definite 
lateral carina?, but the shoulders in metazona somewhat 
roundly prominent; all transverse sulci weak, the typical 
one just reaching the median carina behind its middle 
but not cutting it. Mesosternal lobes strongly transverse, 
with the inner margins broadly rounded and divergent, 
widely separated; metastcrnal interspace transverse. 
Tympanum $ open, deep. External genitalia ordinary. 
Front and middle femora compressed, carinulate; hind 
femur slender, its upper carina acute, not serrulate ; tarsal 
arolia nearly half as long as claws. Elytra narrow, with 
the aj>ex obliquely rounded-truncate ; apical half hyaline, 
with regular elongate cells; basal half subhyaline, with 
thick irregular reticulation ; false discoidal vein nearer to 
the ulnar than to the radial in the middle, but broadly 
curving forward in the apical portion ; cells both in front 
and behind the false vein in the discoidal area are irregular, 
small, about 3-4 deep; interulnar area at its widest a 
little broader than the discoidal, its reticulation less dense ; 
Aureal area fairly regular, moderately broad, its reticula¬ 
tion as dense as in the interulnar area. 

Genotype : Qrammoscapha burmana, sp. n. 

Orammoecapha burmana, sp. n. (Fig. 2.) 

<J.—Antenna? shorter than head and pronotum, slightly 
incrassate apicaUy. Head and pronotum with low, callous 
rugosities and shallow punctures. General coloration 
uniformly light oohieous-buif; elytra with a faint sugges¬ 
tion of two whitish fasciae; wings very light blue in the 
basal two-thirds, hyaline and brown-veined apioally, with 
faintly indicated pale-brownish triangular spot at the 
middle of the outer margin, apparently corresponding to 
the posterior end of an almost completely obsolete wide 
fascia; hind femur on the inner side brownish, with a 
lighter apical ring and brownish knee ; hind tibia brownish 
grey. 
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Total length 19; pronotum 5; elytra 21 ; hind femur 
14 mm. 

Lower Bttrm.4 : Prome, on grass, 18. ii. 1918, 1 
It is not improbable that the only type is a very pale 
specimen, and that in the darker ones there will be more 


Fig. 2. 




(JramtnoAcapha burtnana, gen. et sp. n., <£. 

pronounced elytral pattern, as well as a distinct wing 
fascia. The latter may be expected to be rather wide 
and perhaps even to occupy the whole apical half of the 
wing. 

Assamaobis, gen, nov. 

A medium-sized Catantopine of uncertain affinities ; 
possibly an aberrant member of the Catantopini in the 
narrow sense. 

Antenn® slender, probably very long (incomplete in the 
type and the paratype). 

Face foveolate, strongly oblique ; frontal ridge in profile 
roundly prominent between an term®, weakly concave 
below them; its margins somewhat raised in the upper 
portion, obsolescent below the ocellus; its surface punc¬ 
tured ; lateral facial carin® practioally straight, weak in 
the male, obsolescent except near the dypeus in the 
female. Fastigium of vertex prominent forwards, almost 
horizontal in male, weakly sloping in female; separated 
from the frontal ridge ; lacking median carinula ; margins 
slightly raised ; surface punctured. Interocular distance 
narrow, in male not wider, in female a little wider, than 
the frontal ridge between antenn®. Occiput rounded, 
with a faintly indicated median carinula. Pronotum 
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relatively long, cylindrical, somewhat compressed late¬ 
rally, weakly widened behind ; surface foveolate ; median 
carina very low, irregular; no lateral carinte; anterior 
margin rounded, with a shallow median notch ; posterior 
margin rounded , all sulci distinct, but not deep, the typical 
one being well behind the middle. Lateral pronotal lobe 
much longer than high, with the lower margin bisinuate. 
Prostemal tubercle in the shape of a low swelling, bearing 
an acute, but not long, conical spine Mesosternal lobes 
transverse even in the male ; their interspace constricted 
in the middle and narrower than a lobe even in the female. 
Metasternal lobes distant in both sexes. Elytra not 
reaching the end of the abdomen, of leathery texture in 
the basal part. 

Anterior and median femora in the male somewhat 
swollen; hind femur slender, with the upper carina 
weakly serrate, and ending in a short spinule , hind knee- 
lobe truncate behind, its angle being a little under 90°. 
Hind tibia with nine short spines and without an apical 
spine on the outer side ; with eight longer spines and an 
apical one oil the inner side. Hind tarsus with the firstand 
the third joint elongated; arolia large Last tergite in the 
male with a weakly-developed furcula ; supra-anal plate 
broadly tongue-shaped ; with a weak median sulcus and 
a pair of sublateral tubercles ; cercus long, sinuate, with 
a tendency to bifurcation; subgenital plate normal. 
Valvse of the ovipositor weak and slender, esjieeially the 
lower ones, without teeth or serration. Coloration oliva¬ 
ceous brown, with peculiar striped light pattern. 

Genotype : Assamacris striata, sp. n. 

Assamaoris striata, sp. n. (Fig. 3.) 

J.—Face and lower part of cheeks with dense and 
large but not deep foveol*. Fastigium of vertex pear- 
shaped, longer than wide, its surface slightly concave, 
rugulose; margins weakly raised, smooth. Occiput with 
scattered small punctures and a weak median oarinula. 

Surface of pronotum with dense, large but not deep 
foveol® forming*a honey-combed pattern. 

Elytra reaching 8th tergite, with parabolic apex. 

Last tergite with a shallow rounded median emargina¬ 
tion flanked by small projections. Supra-anal plate With 
a shallow and broad median sulcus, interrupted in the 
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middle; at the middle of the lateral margin there ie a 
email and low rounded tubercle. Census (fig. 3, C) long, 
directed obliquely upwards, weakly bi-sinuate, almost 
bi-furcate apically, but the upper branoh represented only 
by a subacute tubercle, while the lower is long, conical 
and weakly decurved Subgenital plate short, viewed 
from below appears as an equilateral triangle with pointed 
apex. 

Coloration olivaoeous brown. Sides and the middle 
of fastigium, flask-shaped spot on the occiput and poBt- 


Fig. 8. 



Aatamaori* ttriata, gen. at «p n , £ 


ocular fascia of the head are black, or blackish brown. 
Pronotum above and laterally down to the middle of the 
lobes is dark brown, with sharp pale yellow divergent 
lateral stripes, whioh are bi-furcate in metazona. Elytra 
brown, with pale buff anal stripes. Abdomen with lateral 
series of black spots of various shapes. Hind femur light 
olivaoeous yellow, with two rather broad brown, blaok- 
marginated, fasoise of irregular outline; knee brownish. 
Hind tibia light olivaceous yellow, somewhat blackened 
at the base, in the middle third end at the apex; all 
spines shiny blaok. 

$.—Face less oblique than in the male. Coloration of 
a lighter shade of brown, so that the light pattern becomes 
less sharply outlined, 
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Total length, <J 26, $ 34; pronotum, <J 6*5, $ 8; elytra, 
cJ 13, $ 18 ; hind femur, <J 16, $ 19 mm. 

Assam : Cherrapunji, 4400 ft., 2-3. x. 1914, 1 type 
(8. W. Kemp ; Indian Museum). 

BtTBMA: Mishmi Hills, Theriolang to Pange, 1935, 
1 ? (M. Steele ; British Museum). 

Peripolus nepaiensis, sp. n. 

Closely related to the only known species, P. pedarius 
(St&l, 1878), differing from it in the following characters:— 

Very much smaller and of rather uniform brown 
ooloration; covered with longer and denser hairs; 
antennae shorter, the length of the individual middle 
joints being 2-2-5 times their length (about 4 times in 
P. pedarius) ; pronotum less teotiform above, the disc less 
widened behind, with the posterior margin practically 
truncate (distinctly obtusangulate in P. pedarius) ; elytra 
relatively broader; hind femur relatively shorter and 
broader, with stronger denticles on the upper carina. 


Comparative measurements 
of P. pedarius and P. nepaiensis. 



Males. 

Females. 


pedarius. 

nepaiensis. 

pedarius. 

nepaiensis. 

Total length. 

32 

23 

47 

31 

Pronotum. 

9 

0 

12*5 

9 

Elytra. 

6 

4*2 

9 

7 

Hind lemur, 
length. 

19 

13 

27 

18 

Hind femur, max. 
width. 

5-6 

4 

7 

5 

r 


Nsfai* : Nagarkot, 6700 fft, 8. vii. 1937, 7 <J<J, including 
the type, 1 Sj>, 1 $ nymph; ditto, 7000 ft., 25. vii. 1937, 
1 <J, 1* m copula {F. M. Bailey). 

P. pedarius is known to me from Sikkim and the 
Darjeeling district, and P. nepaiensis might be regarded 
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as its diminutive, dark and hairy subspecies of higher 
altitudes, were it not for the appreciable difference in the 
shape of pronotum, which 1 regard as a specific character. 

Paratypes of this species will be deposited in the 
Museum of the Bombay Natural History Society. 

Thiaoieetma nobilia, sp. n. 

Similar to the Mesopotamian T. buxtoni Uvarov, 1921, 
both in the type of coloration and in the relatively very 
large size, particularly in the female sex, but readily 
distinguished from it by the larger number of tibial 
spines. 

<$.—(Antennae missing.) 

Face strongly oblique. Frontal ridge in profile practi¬ 
cally straight ; its surface weakly punctured, flat, with a 
small depression near the ocellus. Fastigium of vertex 
well projecting forward, elongate-oval, weakly concave, 
with a weak but continuous median line. 

Pronotum above very weakly tectiform (less so than in 
Th. puleher I. Bolivar); surface indistinctly punctured in 
prozona, and rather coarsely so in metazona. Median 
carina not interrupted by the transverse sulci, acute, 
practically straight in profile; typical sulcus somewhat 
behind the middle. Lateral carina 1 smooth, not very 
regular, very weakly divergent in prozona. practically 
parallel and obsolescent in metazona. Lateral lobe rugu- 
lose and punctured, more densely so in metazona. Pro- 
sternal tubercle straight, round in section, slightly nar¬ 
rowed to the apex. 

External genitalia as in Th pulcher. 

Elytra extending well l>eyond the apex of abdomen. 

Hind femur relatively very long and slender, with the 
upper carina scarcely serrate. Hind tibia with 13 internal 
and 12 external spines. 

General coloration light chocolate-brown, with a 
darker dorsal stripe of the same colour very sharply 
defined by the two light buff latero-dorsal stripes. Head 
with a large dark chocolate-brown subocular stripe, and 
with the edges of the frontal carina also dark brown. 
Elytra with a distinct light buff anal stripe; without 
spots. Wings pale bluish basally. Hind femur with an 
indistinct, narrow brownish stripe along the upper edge 

the basal portion of extemo-median area; intemo- 
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median area with a corresponding stripe which is darker 
and wider ; knee partly blackened, more widely so on the 
inside. Hind tibia pale vinaceous; the base brown, 
followed by a broad pale yellowish ring, followed in its 
turn by an incomplete brown ring. Spines white, blaok- 
tipped. 

$.—Much larger than 1 lie male. Frontal ridge weakly 
convex, not punctured. Fasligium of vertex rounded, 
transverse. Hind knee only with semi-lunar brown spots 
on both sides. Dark base and the dark post-basal ring of 
hind tibia are poorly defined. 

Total length, $ 29, $ 53 (66) : pronotum, J 5*5, $ 10-5 
(12); elytra, $24, $ 42 (52); hind femur, $ 19-5. ? 33 
(37) mm. (Figures in brackets refer to the largest female 
paratyjK*.) 

Baluchistan : Harnai, Sibi district, 9. viii. 1931, 1 $ 
{type). 1 ? (M. Sfuirif ); Ambagh, Lasbela, 29. vi. 35, 1 <J>. 

Bind : Sakrand, 24. vi. 38, l 9 ( Harova Khan). 

Punjab : Lyallpur, 26. vii. 21, 1 $. 

The degree of the sexual dimorphism in size is very 
striking. 


Euprepornemis rose us, sp. n. (Fig. 4, R.) 

This is the first species of the genus with coloured hind 
wings, and it is also readily recognized by its small size 
and relatively short organs of flight. 

$.—Antennae a little longer than head and pronotum 
together. 

Face oblique, with fine scattered punctures. Frontal 
ridge flat in the region of the ocellus, weakly convex else¬ 
where, gradually widening and obsolescent towards the 
olypeus; surface rather densely punctured above the 
ocellus, and less densely so below it. Fastigium of vertex 
pentagonal, a little longer than wide, with the angles 
rounded; Bioping sides of the fastigium are foveolate. 
No median carinula on vertex. 

Pronotum relatively short, very obtusely tectiform 
above. Median oarina well distinot, acute. Lateral 
carinse distinot in prozona, where they are straight and 
weakly divergent backwards, and obsolescent in meta- 
zona, the sides of which are strongly punctured. AH 
suloi very distinot; typical sulous placed well behind the 
middle. Lateral lobe punctured and rugulose, more 
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densely so in metazona, but with two smooth areas in the 
Upper part of proeona. 

Prostemal tubercle tongue-shaped, weakly compressed. 
Mesostemal lobes narrowly separated; metasternal ones 
contiguous. 

Last tergite with a broad and shallow median excision, 
Hanked by weak projections. Supra-anal plate elongate- 
triangular. with the sides rounded and a weakly-separated 
apical portion ; its surface with a weak median depression 


Fig. <• 



It. X vp rupoekumis rottw, up. a., mute lapm-aosl piste soil oeroi 
from above, end male oeroue ta profile; 0, B. oyewee o wM, ep. a., 
ditto; A. S. alaerit Serv., male oeroue in profile. 


in the basal half. Cercus longer than the plate; its shape 
as in E. alaerit Serv. Sub-genital {date short, obtusely 
conical. 

Elytra just reaching the apex of abdomen, narrowed 
apioatty; venation not dense. 

Hind tibia with 8 external and 8 internal Spines. 

General coloration light brown. Head above with an 
elongate t ri a ng ula r brown fascia. Subocular sulcus black. 
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Pronotum with the brown discal spot usual in the genus, 
which is practically parallel-sided in prosona and narrowed 
posteriorly in metazona ; lateral lobe with an imperfectly 
outlined oblique brownish fascia in the upper part of 
proeona. Elytra with a few fairly large pale brown 
spots; most of the veinlets whitish. Wings light rose 
basally. Hind femur with three fairly large, but not 
sharply outlined, oblique brown spots in the upper half 
of the extemomedian area, and with similar fascia in the 
internomedian area; knee laterally blaok, but the knee- 
lobes yellowish white except basally. Hind tibia in the 
basal part brownish blaok, with two yellowish-white rings ; 
the apioal part, occupying more than half the length, is 
light red. 

9.—Elytra reaching to the middle of the supra-anal 
plate. 

Total length, $ 19, 9 27 ; pronotum, 4, 9 5 ; elytra, 
<J 11, 9 16 ; hind femur, 10-5, 9 15 mm. 

Punjab : Simla, 3500-5500 ft., xi.-xii. 1926, 5 (in¬ 
cluding the type), 6 9$; Simla Hills, 5700 ft., 1926, 3 9? 
(A. B. Jonea). 

Units® Provinces : Dehra Dun, various dates, 3 <J<y, 

6 99- 

Assam : Shillong, 5000 ft., 15. xi. 1924, 1 <J (Fletcher). 

The Assam specimen has hind wings discoloured, but 
is typical otherwise. 

Paratypes will be deposited in the Forest Entomo¬ 
logist’s collection at Dehra Dun, as well as in the Indian 
Museum, Calcutta, and the Agricultural Research Insti¬ 
tute, New Delhi. 

Buprepocnemie cyaneecens, sp. n. (Fig. 4, C.) 

A robustly built species, with relatively short elytra, 
bluish wings and greyish Hue hind tibia, differing from 
E, alaorie (Serville, 1838) also by the shorter, basally 
broader and less spatulate male oerous (compare figs. 4, C 
and 4, A)* 

(Antenna missing in the type.) 

Stoe moderately oblique, with large but shallow punch 
ttries. Frontal ridge broadly oonvex in profile; surface 
Weakly oonvex throughout, except for a very shallow 
depression round the ocellus, with sparse and small punc¬ 
tures. Fastigium of vertex elongate pentagonal, a little 
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longer than wide, weakly concave; its sloping sides are 
deeply and irregularly punctured. Vertex between the 
eyes with a fine raised line, which can scarcely be regarded 
as a oar inula. 

Pronotum stout, very obtusely tectiform above. Me¬ 
dian carina acute. Lateral carinne in prozona thick, 
weakly divergent: in metazona obsolescent and weakly 
curved ; sides of metazona deeply, but not very densely 
punctured. All sulci very distinct; typical sulcus well 
behind the middle. Lateral lobe foveolate in prozona, 
except two large smooth areas in its upper part ; in meta¬ 
zona densely punctured and rugulose. 

Prostcrnal tubercle somewhat incrassate apically, dis¬ 
tinctly transverse and with a weak longitudinal depression 
on the frontal surface. Mesosternal interspace almost 
quadrate ; metasternal lobes narrowly separated. 

Last tergite with a deep, but not broad, median excision, 
flanked by distinct projections. Supra-anal plate elon¬ 
gate-pentagonal, with rounded sides and distinctly separ¬ 
ated apical portion ; its surface with a fine transverse 
furrow before the middle. Cercus as long as the plate ; 
it is broad basally and gradually narrowed to the subacute 
apex. Subgenital plate short, globular. 

Elytra just reaching the base of supra-anal plate, nar¬ 
rowed apically ; venation fairly dense. 

Hind femur relatively short and stout. Hind tibia with 
9 spines on each side. 

General coloration light castaneous. Head above with 
a chocolate-brown stripe, enclosed between two light buff 
stripes. Subocular sulcus chocolate-brown. Pronotum 
with the usual discal spot of deep velvety brown, which 
is narrowed both in front and behind; lateral lobe in its 
upper half mostly chocolate-brown, this colour extending 
along the sulci on to the lower half, whioh is mainly buff. 
Abdomen with a series of large lateral brown spots ; sides 
of supra-anal plate brown. Elytra with large brown 
spots, and a broad buff anal stripe. Wings faintly bluish 
basally, infumate apically, with thick brown veins. Hind 
femur with three large oblique black spots on both sides ; 
knee only narrowly bordered with brown along tfae 
carina. Hind tibia basally yellowish, with two brown 
rings; apical half greyish blue ; spines white basally, black 
apically. 
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, Total length 29 ; pronotum 7 ; elytra 16; hind femur 
19 mm. 

Madras : Courtallam Hills (Tinnevelly district) 24 . v.~ 
2. vi. 1917, 1 cJ. 

Cataloipm indicus, sp. n. (Pig. 5.) 

The genus Cataloipm has been known so far as a purely 
African one, with a single species in south-western Arabia, 
where there is a strong Ethiopian faunistic influence, and 
the occurrence of a Cataloipm in Tndia is a fact of zoo* 
geographical interest. 


Fig. 8. 



Cataloipm indiem, »p. n., <J. A, ■ubgenital plate, ventral view j 
B, right oeroua, lateral view; C, prostemal tubercle, posterior 
view. 


Systematica of species of Cataloipm are not in good 
order, and the only reoent revision is by Sjttetedt (1929, 
Ark. Zool., 20 A, No. 16, pp. 32-39). Tn the key given by 
that author, the new Indian species runs down to the 
group of eximius-xulusnsis, and resembles the last-named 
species in the oobration of hind tibia, but differs from it 
in the shorter prostemal tubercle, longer elytra Mid the 
Ann. A Mag. N. Hist. Ser. S3. Vol. ix. 42 
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shape of the male oercua, which is curved almost under a 
right angle. The Arabian C. thomaai Uvarov, 1933, 
differs from the new species by the shape of the prosternal 
tubercle, coloration of hind tibia and shorter elytra. 

—Face and frontal ridge with scattered, fairly large 
punctures. Fastigium of vertex with two irregular, 
■hallow and weakly punctured depressions, separated by 
a weak median line. 

Pronotum coarsely punctured, more particularly so in 
the metazona. Anterior margin rounded, posterior trun¬ 
cate. Prosternal tubercle tongue-shaped, compressed, 
inclined backwards. 

Elytra extending beyond hind knees. Hind femur 
moderately elongated. 

Last tergite with a pair of widely separated, small 
triangular projections. Supra-anal plate rounded-trian¬ 
gular, distinctly longer than wide. Cercus with the apical 
half expanded and decurved under what is almost a right- 
angle. Subgenital plate relatively narrow, ascendant; 
apical excision deep, narrowly triangular. 

General coloration greenish buff, with the usual pat¬ 
tern. Hind femur with a brown line along the upper edge 
of the externo-median area reaching the middle of the 
length; knee black, except the knee-lobe, whioh is whitish. 
Hind tibia greyish blue, with a slightly paler post-basal 
ring ; spines white, black-tipped. 

?.—Elytra extending beyond hind knees. Externo- 
median area of the hind femur along the upper edge with 
a black stripe, which is narrowed in its middle. 

Total length, $ 38, $ 62; pronotum, <J 7, $ 9*5; elytra, 
<J 29, $ 44 ; hind femur, <$ 24, $ 36 mm. 

Rajputana : Sikar, Jaipur State, 20. ix. 34, 1 $. 

United Provinces : Delhi, at light, 6. ix. 37, 1 $ 
(Kerr); 9. ix. 37,1 (type) (Nigcm) ; Cawnpore, 17. ix. 36, 
•1 ? ; 16. viii. 36,1 ; Unao, 17. ii. 29,1 $ (H. N. Shormo), 

A paratype from Rajputana belongs to the Indian 
Museum, Calcutta. 

Hobrocnmie shaneneis, sp. n. (Fig. 6.) 

The genus Habroenemit has been described by me for 
a species from the Szetohuan province of China, B. 
einemis Uvarov, 1980 (Ann. & Mag. Nat. Hist. setr. 10, 
vol. V. p. 263; also Chang, 1937, Notes d’Entom. Chinoise, 
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Mus4e Heude, vol. iv. fasc. 8, p. 194). The following 
new species from the 8. Shan States of Burma differs 
from H. sinensis by pointed prosternal tubercle, pronotum 
shallowly excised behind, pronotal pattern, and the 
coloration of the hind fomur. 

$.—Antennae a little longer than head and pronotum, 
somewhat compressed. 

Face rugulose and punctured. Frontal ridge viewed in 
profile practically straight, only slightly projecting for¬ 
ward in the upper portion ; its surface with dense and deep 

Fig. 8. 



Habroonentxa ahanenHs, ap. n. t 


punctures above the ocellus, concave for some distance 
below the ooellus, coarsely foveolate near the olypeus. 
L ater al facial oaiinse distinct, smooth, weakly ourved. 
Cheeks foveolate and furrowed. Fastigium of vertex 
weakly sloping, triangular, shallowly ooneave; margins 
moderately raised, incurved behind; foveolse of vertex 
irreg ular ly rounded-triangular. Vertex between the eyes 
an d occiput with a weak median carinula and some ben* 
gulariy branching rugosities. 

pronotum stout, even somewhat inflated, with coarsely 
foveolate and rugose surface. Front margin broadly 
rounded; bind margin shallowly excised hi the middle. 
Disc somewhat inflated between the first and the last 
sulcus, obtusely tectiform in front of the first sulcus and 

«• 
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in metazona, which is half the length of prozona; all sulci 
deep. Median carina sharp and smooth, weakly convex 
in profile; no definite lateral carinse, though the disc 
forms a broadly rounded angle with the lateral lobe. 
Lateral lobe narrowed below ; surface convex in the upper 
portion of prozona and broadly concave below ; front 
margin broadly sinuate ; lower margin strongly sinuate ; 
lower hind angle obtuse, rounded. Prosternal tubercle 
short, pyramidal in shape, the posterior surface being flat 
and the anterior obtusely roof-shaped ; apex acute. Meso- 
stemal lobes short, strongly transverse ; their interspace 
a little wider than a lobe. Metaeternal interspace weakly 
transverse. Metanotum with an obtuse median carina 
and a transverse ridge-like fold of integument near the 
hind margin. 

Elytra widely separated dorsally, elongate-oval, widest 
behind the middle. 

Abdomen rugulose and punctured ; tergites with a low 
median carinula. 

Hind femur thick, with the upper margin strongly 
serrate. Hind tibia with 6-7 external spines and 8 
internal ones. 

Coloration castaneous brown. Faoe mottled with 
brown and black ; palpi ivory-white. Fastigial concavity 
velvety black, the colour spreading, but becoming diluted, 
along the middle of the vertex and oociput. Pronotal 
disc bears a medially constricted velvety-black spot in 
front of the first sulcus, and a trapezoidal spot of the same 
colour on the metazona ; the swollen middle portion of the 
disc between these spots is somewhat darker than the 
sides of the disc ; lateral lobe with a rounded buff spot at 
the lower margin, above which there is an indefinite 
blackish fascia. Elytra with a few minute blackish spots. 
Hind femur below sealing-wax-red ; inner face brownish- 
black, with an oblong buff spot at the upper edge near the 
base, and two buff fasciee near the apex ; upper area with 
a broad blaokish fascia, extending obliquely on to the ex- 
temomedian area; knees not darkened. Hind tibia 
sealing-wax-red ; spines black-tipped. 

Total length 28; pronotum 5-5; elytra 5 ; hind femur 
13 mm. 

Burma : Southern Shan States, near Loin we, Pangwai, 
5000 ft., 1937, 1 $ (British Museum; received through 
Prof. F. J. Meggitt). 
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Bubmacris, gen. nov. 

Superficially similar to the African Metaxymecvs 
Karsch, but not closely related to it, differing in strongly 
oblique face, flat and marginated fastigium of vertex, and 
non-elongate second joint of hind tarsus ; possibly related 
to the South Indian Euprepocnemides I. Bolivar, 1914, 
not known to me from specimens, but differing from its 
description in the sulcate frontal ridge, medially carinu- 
late fastigium of vertex, elytra non-contiguous dorsally, 
male subgenital plate not bituberculate apically, and 
acute hind genicular lobes. 

Antennae probably long, filiform (damaged in the type). 
Face strongly oblique ; frontal ridge well raised, sulcate 
in the lower half. Lateral ocellus close to the margin of 
fastigium. Fastigium of vertex practically horizontal, 
flat, rounded, with distinct continuous margins and a 
median carinula. Eyes oval; their horizontal diameter 
slightly exceeds the subocular distance. Pronotum elon¬ 
gate ; disc very obtusely tectiform, truncate behind; 
median earina very distinct, low ; lateral carinae thick, 
straight, weakly divergent backwards ; all sulci deep, 
cutting all earina?; typical sulcus at two-thirds of the 
length ; lateral lobe narrowed downwards, a little longer 
than high, with the lower margin strongly bi-sinuate. 
Prosternal tubercle short, apically truncate, w r eakly com¬ 
pressed. Mesosternal lobes transverse, rectangular ; their 
interspace parallel-sided, more than half the width of a 
lobe. Metasternal lobes contiguous. Abdominal tym* 
panum almost completely open. Last tergite widely in¬ 
terrupted in the middle, with a pair of lobules, Supra- 
anal plate elongate, rounded-pentagonal. Cercus short, 
laterally compressed, weakly incurved and decurved. 
Subgenital plate very short, rounded. Elytra lateral, not 
contiguous dorsally ; apex acute. Hind femur relatively 
long, basally thick ; knee-lobes subacute ; apex of the knee 
with a small spinule above. Hind tibia with seven outer 
spines, the three distal ones being distinctly longer than 
the others; no outer apical spine; inner spines nine in 
number, including the apical one, three proximal ones 
gradually increasing in length, three middle ones of equal 
length, the rest again decreasing. Hind tarsus of normal 
structure. All tarsal arolia as long as claws, broadly 
rounded. 

Genotype : Burmacris plagiata , sp. n. 
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While resembling Metaxymecua, the new genus occupies 
a rather isolated position in the group Euprepocnemi, on 
acoount of the structure of its vertex. 

Burmacria plagiafa, sp. n. (Pig. 7.) 

Face with weak and obtuse punctures; frontal ridge 
with a few scattered punctures ; cheeks obtusely rugulose 
and punctured. Fastigium of vertex weakly transverse. 

Pronotal disc rugulose near the anterior margin and in 
metazona; lateral lobe punctured and rugulose in the 
lower part of prozona and in the metazona. 


Fig. 7. 



Burmacrin plagiala, gen. et ap. n., (J. A, head, pronotum and 
elytron ; B, vertex • c, last tergite, aupra-anal puts and oeroi j 
D, left eereux in profile. 


Elytra extending a little beyond the first tergite, elon¬ 
gate, with the apex attenuate; costal margin strongly 
rounded. 

Lobules of the last tergite small, broader than long, 
widely distant. Supra-anal plate somewhat raised along 
the middle, very shallowly suloate in the basal half. Census 
a little longer than supra-anal plate, compressed through¬ 
out, but more strongly bo at the apex, which is decurved. 

General coloration light brownish with the following 
markings in blackish brown :—Underside of antenna; 
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streaks on the margins of frontal ridge immediately below 
the ocellus; lower edges of the faatigium of vertex; a 
large post-ooular spot extending below on to the anterior 
portion of the cheek ; a large and highly polished oblique 
spot occupying most of the prozona of pronotal lobe; 
lower portion of the metapleura; a series of lateral ab¬ 
dominal spots ; lateral margins of supra-anal plate in their 
basal halves. The postocular and the lateral pronotal 
spots are both followed by ivory-yellow spots. Lateral 
pronotal carinae light buff. Elytra castaneous, with a 
buff stripe. Hind femur in the extemomedian area mostly 
black, with an oblique basal, a median and a preapical 
light buff fascise; lower outer sulcus light buff with a 
black postmedian fascia; internomedian area light buff 
with two black fasciae ; knee black all round. Hind tibia 
ivory-white on the outer side ; light brown on the inner ; 
dark brown along the upper side (between spines), with 
the .base and a postbasal ring black ; spines white, with 
the hind margins and tips black. 

Total length 23 ; pronotum 5-5 ; elytra 5*2 ; hind femur 
16 mm. 

Burma : Pegu Yomas, 400 ft., 60 miles N. of Rangoon, 
1933. 1 <$ (F. J. Meygitt). 


XLVIII .—Spolia Mentawiensis : Rhopalocera, Satyridaa 
and Amathusiidte. By A. Steven Corbet, British 
Museum (Natural History). 

The butterflies dealt with in this paper form part of the 
collection made in the Mentawi Islands in 1924 by 
Messrs. C. Boden Kloss and N. Smedley; the few speci¬ 
mens taken by Dr. H. H. Kamy, who visited the islands 
at the same time, are placed in brackets. 

Satyridss. 

Ypthima phiiomela philomda (L.). Padang, 3 <J<J, 4 $$. 

Ypthirm baldus morns Fruh. Siberut, 3 3 ; 

Padang, $. 

There has been some confusion of the smaller Malaysian 
Species of Ypthima, but the accompanying key and 
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figures (1-4) of the male genitalia should leave little 
doubt as to identification. 

1 (4)* Underside of hindwing with the ocflli 

in spaces 1 c, 2 and 3 in line. 

2 (3). Underside of hind wing with a single 

subajpical ocellus in space 0. F. hiibneri Kirby. 

3. Underside of hindwing with two sub- 

apical ocelli, one in space 0 and a 

smaller one in space 7. F. lieandra (Cr.). 

4. Underside of hindwing with the ocelli 

in spaces 1 c, 2 and 3 not in line, that 
in space 1 c nearer the margin. 

5 (0). Underside of hindwing with the ocellus 
in space 1 c double and comprising 2 
small spots, of which the anterior ono 

is the larger .. Y. baldue (F.). 

0. Underside of hindwing with the ocellus 
in space 1 c double and comprising 2 
small equal spots. Y . philoniela (L.). 

Ypthirna pandorm mentawica Hagen. Siberut, 25 $<$, 
10 99 (<J, 9 ) ; Sipora. 23 6 99 ; North Pagi Is., 

6 , ?• 

Ypthirna pandocus corticaria Btlr. Pulau Tello, 4 
2 99 ; Padang, 2 2 99. 

Lethe mekara manls. subsp. n. Sipora. 7 99 (2 $ 9 )- 

o'.—Upperside as in subsp. gopaka Fruh., from Malaya, 
and subsp. delta,ta Fruh., from Sumatra. Underside 
differs from these races in that the dark post-discal line 
is irregular above vein 4 on the forewing and not straight 
to vein 7, and is more angled between veins 3 and 5 on 
the hindwing; the hindwing submarginal ocelli are dark 
blackish brown and not pale olive as in Malaya and 
Sumatra. Forewing 31 mm. 

9-—Upperside deeper brown than in gojtaka and debata 
and without an ochreous hue ; the inner edge of the series 
of white discal spots is rather diffuse and not clearly 
defined. Underside with the brown areas darker than in 
Malaya and Sumatra and the hind wing submarginal 
ocelli deep blackish brown as in the male. Forewing 
32 mm. (B.M. Types Rhop. Nos. 496 and 497.) 

I can deteot no differences between the Malayan and 
Sumatran races of L. mekara (Mre.) in the short series in 
the British Museum. 

Ml/eale»is janardana sagittigera Fruh. Padang, 
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Mphih hortfleldil slporana, subsp. n, Sipora, 10 &J, $. 

—Nearest to subsp. niasana Fruh., from Nias, 
but the upperside is darker and the subtornal spots on 
the hindwing are larger and more prominent. On the 
underside, the white submarginal lines are sullied and the 
white post-disoal lines are narrower and dark-dusted ; 
the submarginal ocelli are larger, but those in spaces 1 b, 

3 and 4 on the forewing are obsolete and those in spaces 

4 and 5 on the hindwing are small and tend towards 
obsolescence. forcwing 22-5 mm.; ? forewing 26-0 mm. 
(B.M. Types Rhop. Nos. 15003 and 15004.) . 

The species in the mineus group of the genuB Mycahsis 
Hbn. have been revised on the basis of the male primary 
and secondary sexual characters by Talbot and Corbet 
(1939, J. F. M. S. Mus. xviii. p. 406). 

Myodesis horsfieldii niasam Fruh. Pulau Tello, <3, $• 
Myealesis (uscum karnyi, subsp. n. Siberut, <$ (2 cJo); 
Sipora, o- 

<J.—Upperside darker brown and lacking the ochreous 
hue found in subsp. fuscwm (C. Sc R. Feld.), from Malaya 
and Sumatra, and subsp. mmadus Fruh., from Nias ; 
the hindwing submarginal ocelli less prominent, only 
the ocellus in space 2 being easily visible. Underside 
darker brown than in allied races, but markings as in 
subsp. musculus. Larger than in allied races. Fore¬ 
wing 23-5 mm. Type from Siberut (B.M. Type Rhop. 
No. 15002). 

Myealesis orse.is orscis Hew. Padang, 2 

Myealesis mataneas neas, subsp. n. Siberut, $; Sipora, 

<$.—Upperside nearer to subsp. maianeas Hew., from 
Borneo, than to subsp. rmia Nic., from Sumatra, but 
differs in the absence of any orange subapical colouring 
on the forewing and in the more obscure ocellus in space 2. 
Underside with the forewing subapical area less brightly 
coloured ochreous and the hindwing violaceous disoal 
band broader and straighter than in subsp. maianeas. 
Forewing 23 mm. Type from Sipora (B.M. Type Rhop. 
No. 473). 

The single Siberut male shows some ochreous colouring 
, in the subapical area of the forewing above, while the 
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violaceous diseal band on the hindwing beneath is more 
like that found in the Bornean form. 

MyealesU dohertyl tuanda, subsp. n. Siberut, 4 > 

Sipora, 18 <J<J, ? (2 <fcj, ?). 

<J?.—Upperside paler than in the nominotypical form 
from Malaya, with the ocelli on both wings more obscure, 
the yellow rings being obsolete*, and the pale post-discal 
band showing through from the underside more clearly 
indicated. The male is more purple-brown than in 
dohertyi £1. 

Underside paler and more ophreous than in dohertyi , 
and the dark brown shading on the inner edge of the pale 
post-discal band is narrower. The dark basal shading of 
dohertyi is indicated in subsp. tuanda by a narrow dark 
brown subbasal line. The submarginal ocelli as in 
dohertyi, but the forewing has ocelli in spaces 4, 5 and 6, 
and, usually, very minute ocelli in spaces 3 and 7, and, 
rarely, in space 16; on the hindwing, the upper ocellus 
in space 1 c and the ocellus in 6pace 3 are smaller than 
the corresponding ocelli in dohertyi. $ forewing 24 mm.: 
$ forewing 25 mm. Types from Sipora (B.M. Types 
Rhop. Nos. 15005 and 15006). 

It is surprising that this rare species, hitherto known 
only from Malaya, Sumatra and Borneo, was obtained in 
such numbers in the Mentawi Islands. Apart from the 
specimens recorded here, it is doubtful if 20 examples 
are known. 

Onotriana modus telloana, subsp. n. Sipora, $; Pulau 
Tello, 9 <J<J, 3 $$, including a pair taken in cop. 

<J?.—Upperside dark brown and lacking the ferruginous 
hue found in the other Malaysian races. Underside with 
the white discal band broader, particularly so on the 
hindwing. <$ and $ forewing 21 mm. Types from Pulau 
Tello (B.M. Types Rhop. Nos. 500 and 15001). 

The Sipora female hardly differs from subsp. dnerea 
(Btlr.), from Malaya and Sumatra, but it is probably 
better to place it under the Tello race. 

Oraotrimna medm dnerea (Btlr.). Padang, ?. 

Prom the material in the British Museum, it appears 
that zipo&ina Fruh., from Sumatra, is not separable 
from the Malayan subspecies dnerea (Btlr.). 
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Ragadia makuta arpeta, subsp. n. Siberut, 10 $<$, 
7 99 (<J); Sipora, 11 <fcj, 8 ?? (2 SS> 2 99)- 

<J. Upperside paler than in the Sumatran subsp. minoa 
Fruh., while 9 above resembles the nominotypical form 
from Java, except that the hindwing is not noticeably 
paler than the forewing. Underside with a faint ochreous 
tinge, and the tornal area slightly ochreous dusted as in 
makuta (Hsf.). C J forewing 22 mm.; 9 forewing 23 mm. 
Types from Siberut (B.M. Types Rhop. Nos. 494 and 495). 

Melanitii phedlma morosa, subsp. n. Sipora, 5 

» 99- 

(J.— Differs from subsp. abdvMse Dist., from Malaya 
and Sumatra, and subsp. aumati Fruh., from Nias, in 
lacking the ferruginous colour at the outer margins on the 
upperside, and in the darker apical area on the forewing 
and the more obscure submarginal spots on the hindwing 
on the underside. Forewing 33 mm. 

Upperside darker brown than in abdullte, from 
Sumatra, the forewing apical area darker and unmarked 
except for an irregular obscure black submarginal spot. 
Underside darker and more uniformly coloured than in 
abdullte, and with the hindwing submarginal spotB more 
obscure. Forewing 35 mm. (B.M. Types Rhop. Nos. 
498 and 499.) 

Elymnlas panthers mlra, subsp. n. Siberut, 9; Sipora, 

2 <J<J, 9- 

<J9- —Upperside darker than in subsp. dolorosa Btlr. r 
from Nias, with the marginal areas paler and lacking an 
ochreous or ferruginous hue in the male, but faintly 
ochreous in the female. Underside darker brown than in 
dolorosa , with the reddish hue much reduced and the 
hindwing submarginal spots more elongated. forewing 
32 mm.; 9 forewing 35 mm. Types from Sipora (BJJ. 
Types Rhop. Nos. 15007 and 15008). 

Elymnlas nelson!, sp. n. Sipora, <?. (Fig. 5.) 

<?.—Wing-shape near to Elymnias casiphone saileri 
Diet., but the forewing has the apex and tornus more 
quadrate and the termen straighter. The forewing termen 
is not so deeply indented as in saileri, while the hindwing 
termen is more so. 
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Upperside with basal half of each wing black, outer 
distal half pale lavender-blue. The blue area is inwardly 
diffuse and separated from the distal margin by a narrow 
black strip about 1 mm. broad on the forewing and less 
on the hind wing. Cilia black, but white between the 
projections. The hindwing ha* a nacreous area extending 
from the costa to the middle of the cell. The hair-tufts 
are as in E. rusiphone Geyer, that is, a short basal 
greyish-brown tuft followed by a second longer tuft lying 
along the middle of the cell. In E. casiphom , the under¬ 
lying hairs in this second tuft are paler in colour than the 


Fig. 5. 



Elymniaa nelaoni , sp. n. 

£ Holotype. (Antennas missing in specimen.) 


surface hairs ; in E. mlsoni the greyish brown surface 
hairs overlie a tuft of pale yellowish white hairs. 

Underside as in E. cnaiphone safari, but the colour is 
■deep greyish black and lacks the reddish hue found in 
safari, and the markings are not sc> distinct. The greyish 
nacreous area on the forewing as usual in E. casiphom 
forms. Forewing 35 mm. (B.M. Type Rhop. No. 15009.) 

There is little doubt that E. nelsoni is a vicarious form 
of E. casiphom, but the altered wing-shape and the 
entirely different facies on the upporside almost preclude 
their being regarded as oonspecific. 

This remarkable new species is named after David 
Nelson, the botanist, who was one of the first collectors 
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of natural history specimens in Malaysia. Nelson sailed 
with Captain James Cook on his third voyage (1776-1780), 
and then with Captain William Bligh on the ill-starred 
expedition of H.M.S. ‘ Bounty ’ to Tahiti. He perished 
at Timor, in 1789, after surviving the journey from Tahiti 
in an open boat. 


AmathusUdse. 

Faunia canena pallidior (Hagen). Siberut. 5 33, $ (2 S3 ); 
Sipora, 22 S3, 20 (?). 

Faunia canena aamadhi Fruh. Pulau Tello, 4 99- 

Xanthoteenia busiris polychroma Hagen. Siberut, 3 S3, 
4 99 (3 S3) ; Sipora, 22 S3, 6 99 (3, 3 99). 

Amathuaia phidippua niaaana Fruh. Sipora, S- 

The specimen, which is not separable from Niasese 
males, has the faded underside so typical of A. phidippua 
races from small islands in Malaysia. 

Amathuaia phidippua eutropiua Fruh. Padang, <J, 9- 

Zauxidia amethystus sambra, subsp, n. Siberut, 2 S3, 9; 
Sipora, 2 S3- 2 99- 

S -—Upperside differs from subsp. amethyatua Btlr., 
from Malaya and Sumatra, and waUacei C. St R. Feld., 
from Borneo, in the less oblique purple-blue subapioal 
band on the forewing and in the more extensive purple- 
blue tomal patch on the hindwing, which extends to vein 5. 
Underside colouring more uniform, lacking the rich 
reddish tones. Forewing 45*5 mm. 

9.—Upperside with the forewing subapioal markings 
slightly yellower, more maculate and more restricted than 
in Neomalayan races, and with the hindwing distal margin 
more broadly washed with oohreous. Underside very 
like Malayan amethyatua but slightly more oohreous. 
Forewing 53*0 mm. 

Both sexes lack the pale apical patch on the forewing 
above, which is found in Neomalayan races. Types from 
Siberut (B.M. Types Rhop. Nos. 15010 and 15011). 

ZeuxMUa doabMail seBnda, subsp. n, Sipora, 3- 

S -—Upperside differs from the nominotypical form 
from Malaya and Sumatra in the less oblique and less 
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strongly arched purple-blue subapical band on the fare¬ 
wing, and in lacking the pale diffuse apical spot on the 
same wing. Underside more uniformly coloured than in 
doubledaii Westw., much darker ferruginous brown, 
faintly violet washed and without the pale shading. 
Forewing 45 mm. (B.M. Type Rhop. No. 15012.) 

Corrigenda. —In the list of Mentawi Pieridae (Corbet, 
1941, Ann. & Mag. Nat. Hist. (11) viii. p. 498, line 4 from 
bottom), for “ Saleiara panda auriflora Fruh." read 
“ Saletara panda aurifolia (Fruh.).” On page 501, line 4 
from bottom, for “ Fig. 2 ” read “ Fig. 3 ” ; on following 
line for ” Fig. 3 ” read “ Fig. 2.” 


XLIX .—Spolia Mentawiens is : Rhophalocera, Nymphalidse. 
By A. Steven Corbet, British Museum (Natural 
History). 

The butterflies dealt with in this paper form part of the 
collection made in the Mentawi Islands in 1924 by Messrs. 
C. Boden Kloss and N. Smedley; the few specimens 
taken by Dr. H. H. Kamy, who visited the islands at the 
same time, are placed in brackets. 

Cupha erymanthie peliopteryx (Hagen). Siberut, 23 dc?, 
4 99 ; Sipora, 26 &J, 9 ; North Pagi Is., 2 £<J, 9 (2 <J<J). 
At first sight, the uniform colouring of the upperside 
of this distinct subspecies suggests a Cirrochroa form 
rather than a race of C. erymanthie (Drury). 

Cupha erymanthis nagara Fruh. Padang, 8 6 99- 

Vtndnla erota minis, subsp. n. Siberut, 2 <Jc? (<?); 
Sipora, 6 <J<J; North Pagi Is., 2 3$. 

Upperside resembles subsp. battalia (Mart.), from 
North-east Sumatra, but the forewing apex is only slightly 
dark dusted, the post-disoal spots in spaces 5 and 6 being 
visible, and the hindwing ocelli in spaoes 2 and 5 are larger 
and almost entirely black. Underside as in battaha, but 
the basal area bounded by the dark median line is not 
pink but unioolourous with the post-disoal area; the areas 
distal to the outer dark longitudinal lines are darker than 
the rest of the wing. 
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Wing-shape as in battaka, except that the hindwing tail 
is much longer, being nearly as long as in V. arsinoi 
erotoides (Nic.), but broader. Forewing 39 mm. Type 
from Sipora (B.M. Type Rhop. No. 15015). 

The presence of a strongly curved “ processus superior ” 
(vide Roepke, 1938, Proc. R. ent. Soc. Lend. (B) vii. p. 85) 
in the male genitalia confirmed the identity of the Mentawi 
specimens with V. erota (F.); in V. arsinoe (Cr.), the 
" processus superior ” is almost straight. In Malaysia, 
V. erota prefers the hills, while V. arsinoe is found on the 
plains and rarely ascends above 3000 feet. The presence 
of V. erota, on the Mentawi Islands, therefore, is surprising. 
According to van Eecke (1914, Notes Leyden Mus. xxxvi. 
p.230,fig. 4C(cJgen.)), theNiasese for morahilia (Kheil) is 
an erota race, but no information is forthcoming regarding 
sirnalurensis (van Eecke), from Siraalur. Pendlebury 
(1939, J. F. M. S. Mus. xviii. p. 388) has established that 
tiomana (Pend.) and rafflesi Pend., from Pulau Tioman 
and Pulau Aor, respectively (both islands off the east costa 
of the Malay Peninsula), are arsinoe forms. 

Vindula arsinoS erotoides (Nic.). Padang, ?. 

Examination of extensive material from the Malay 
Peninsula has shown that the females of V. erota and V. 
arsinoe are correctly separated and figured by Pendlebury 
(1939, loc. cit. pi. vi. figs. 9 (arsinoe) and 12 (erota)). 

Clrrochroa emalea mlranda, subsp. n. Sipora, 9 
5 

Both sexes resomble subsp. lapa,ona. Kheil, from Nias, 
in the large black post-discal spots on the upperside of 
the hindwing and approach subsp. bajadeta, Mre., from 
Java, in the duskier and more steely shading towards the 
outer margins on the underside. 

cJ9-—Upperside forewing black marginal border broader 
than in subsp. ravana Mre., from Borneo, and with 
diffuse black stripes in spaces 16, 2 and 3 on the inner 
edge of the black border. colour more ochreous than 
in lapaona,. particularly in the post-discal area of the 
forewing. 9 colour less reddish than in lapaona, and with 
the black post-discal spots rather smaller. 

Underside with the black post-discal spots on the hind¬ 
wing larger and more diffuse than in the Niasese form 
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and with a similar spot in space 16 on the forewing. 
3 forewing 35*0 mm. ; 9 forewing 30-5 mm. (B.M. Types 
Rhop. Nos. 15013 and 15014.) 

Cethosia hypsea pallaurea Hagen. Siberut, 6 33, 3 $9 ; 
Sipora, 2 33, 7 9?. 

Cethosia hypsea batuensis Stich. Pulau Tello, <J. 

The only important differences between batuensis and 
pallaurea appear to be the narrowing of the forewing 
whitish subapical band towards the costa in batuensis and 
in the orange ground-colour on the underside of the hind¬ 
wing in the same subspecies extending right up to the 
white marginal lunules. 

Precis iphita tosca Fruh. Pulau Tello, 5 33 (2 9?); 
Padang, <$, 9. 

Precis hedonia ida (Cr.). Padang, 17 33, 5 99- 

Precis atlites atlites (L.). Siberut, 12 33 (9) ; Sipora, 
19 33, 4 99 ; North Pagi Is., 3 33 ; Pulau Tello, 
3 33 ; Padang, <$. 

Precis almana javana (C. Feld.). Mentawi Is., 9 I North 
Pagi Is., 3 < Pulau Tello, 3 ; Padang, <J. 

Symbrenthia hlppoelus emas, subsp. n. Siberut, 19 33, 

5 99 ; Sipora, 18 33, 5 99 (<$). 

3$. —Differs from subsp. niasica Mre., from Nias, in 
the darker post-discal fascia on the hindwing beneath. 
3 forewing 23 mm. ; 9 forewing 25 mm. Types from 
Siberut (B.M. Types Rhop. Nos. 15016 and 15017). 

In males of subsp. batunensis Fruh., from the Batu 
Islands (no females seen), the orange markings are paler 
and broader than in niasica or emas. 

Hypolimnas antilope discandra Weym. Siberut, 3 > 
Sipora, 8 33. 

Doleschallia bisaltide niasica Btlr. Sipora, 3- 

Chersonesia rdhria apicusta Hagen. Siberut, 2 33 > 

6 99 (9); Sipora, 15 33, 17 99 (2 99). 

Chersonesia rahria sanna Fruh. Pulau Tello, 4 33 

( 2 99)- 

Ann. di Mag, N. Hist. Ser. 11. Vol. ix, 43 
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Chersonesia peraka peraka Dist. Siberut, 9 (?); Sipora, 
2 99 (<J); North Pagi Is., 9 (?). 

Fantoporia hordonia sura, subsp. n. Siberut, 3 99 (9); 
Sipora, (c?); North Pagi Is., 9- 

<J.—Upperside with the orange cell-streak on the fore¬ 
wing and the orange median band on the hindwing 
narrower, and the forewing greyish-blue submarginal line 
broader than in subsp. senthes (Fruh.), from Sumatra. 
Underside of the hindwing with the subbasal fascia 
darker and the distal edge of the median band blacker 
than in senthes. Forewing 22-5 mm. Type from Sipora 
(B.M. Type Rhop. No. 15018). 

9-—Upperside with the orange markings much narrower 
than in senthes, and the forewing greyish-blue submarginal 
line broader. Underside with the markings much darker 
and the greyish-blue sinuate submarginal lines on both 
wings much broader. Forewing 24*0 mm. Tyj»e from 
Siberut (B.M. Type Rhop. No. 15019). 

Pantoporict paraka confiuens (Hagen). Siberut, 2 <J<J, 
2 99 (9); Sipora, 9. 

Neplis hylas hageni Fruh. Siberut, 21 <$<$, 14 9? (2 9?) I 
Sipora, 34 <J<J, 18 9$ (5 99)- 

Neptis hylas hatra Fruh. Pulau Tello, <J, 2 99 (<S> $)• 
Neptis hylas papaja Mre. Padang, 7 (JJ, 3 9?> 

Neptis magadha kerosa, subsp. n. Siberut, 9 (<J); 
Sipora (9). 

cJ9-—Upperside differs from subsp. phylasia Fruh., 
from Sumatra, in the broader, white post-disced markings 
on the forewing, and in the broader, white median band 
on the hindwing. On the forewing, the white post-discal 
spot in space 3 is almost as large as that in space 2 and 
the hindwing median band 1 b broadened in the centre. 
Underside with the ground-oolour darker and without an 
oohreous hue; white markings as above. forewing 
26*5 mm.; 9 forewing 27*0 mm. Types from Siberut 
(B.M. Types Rhop. Nos. 15028 and 15024). 

It is ourious that Fruhstorfer (1918, in Seitz, Gross- 
schmett. Erde,ix. p. 604) makes no reference to the feet that 
this species can be separated readily from the similar 
Neptis duryodana (Mre.) by the abeenoe of the whitish 
streak across the base iff the cell on the underside of the 
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hindwing. In fact, annamitica Fruh., described from 
South Annam, is a race of N. duryodana and not of N. 
magadha (0. & R. Feld.), as Fruhstorfer supposed. 

Neptis duryodana paucalba Hagen. Siberut, $ (?); 
Sipora, 3 <J<J, 9 

Keptls nata taranda, subsp. n. Siberut ($). 

?.—Upperside resembles subsp. agathyUis Fruh, from 
West Sumatra, but the white markings are faintly tinged 
with blue and the white sagittate spot at the cell-end is 
separated from the white cell-streak. Underside slightly 
darker and more purple-brown, with the white markings 
narrower; the forewing cell-streak separated from the 
distal sagittate spot as above. Forewing 27'0 mm , 
(B.M. Type Rhop. No. 15025.) 

Neptis soma (Mre.), subsp. Sipora, $. 

Upperside rather similar to a female from Tenasserim 
in the British Museum, but the underside is greyish brown 
and not golden brown. It differs from subsp. sv-matrensis 
van Eeoke (1918, Zool. Meded. iv. p. 89, pi. viii., fig. 11), 
from the Padang Highlands, in that the white oell-end 
stripe on the forewing is distinctly separated from the 
triangular patch beyond. As the specimen is not in good 
condition, I am reluctant to describe it as new. 

Heptls heliodore slberuta, subsp. n. Siberut, 2 <?<J, 
4 ?? (cf); Sipora, 2 <J<$ ; North Pagi Is. ($). 
rj.—Upperside differs from subsp. niasana Fruh., from 
Nias, in the narrower and almost obsolete orange sub- 
marginal line on the hindwing. Underside with the dark 
markings slightly broader than in niasana. Forewing 
20*0 mm. 

$.—Upperside with the orange markings narrower than 
in niasana, particularly the narrow submarginal line on 
the hindwing. Underside with the dark markings blacker 
and slightly broader than in niasana. Forewing 22*5 mm* 
Types from Siberut (BJSI. Types Rhop. Nos. 15020 and 
15021). 

Neptis vikasi infusoata Hagen. Siberut, 3 <J<J, 5 9? (cJ) j 
Sipora, 0 <J<?, 7 $? (2 ??). 

Evans (1924, J. Bombay Nat. Hist. Soo. zzx. p. 78) 
separated harita Mre. and vikasi Hsf. as distinct species, 
but a study of the male genitalia and distribution of the 

A 
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forms has shown that harita is a geographical raoe of the 
widely-distributed species N. vikaai. 

Heptli mlah karnyi, subsp. n. Siberut ($); Sipora, ?. 

?.—Upperside with the orange markings slightly nar¬ 
rower than in subsp. digitia Fruh., from North Borneo, 
but more diffuse and slightly sullied. In the type from 
Siberut, the inner orange submarginal line on the hind¬ 
wing is very narrow and edged with diffuse purple-grey 
on each side. Underside with the ground-colour darker 
and the markings narrower and without the extensive 
oohreouB colouring found in digitia. Forewing 23-0 mm. 
(B.M. Type Rhop. No. 15022.) 

Parathyma kanvja euryleuca (Hagen). Sipora, 3, ?■ 

In euryleuca , the white streak in the cell of the forewing 
is entire and not divided, showing it to be a form of P. 
kanwa (Mre.), and not of P. reta (Mre.) as Fruhstorfer 
incorrectly supposed. 

Parathyma reta riamba, subsp. n. Siberut, $; Sipora, 
2 33 (3) ; North Pagi Is., $. 

A very distinct subspecies and nearest to subsp. ayma 
(Fruh.), from Nias, with regard to wing-shape and the 
position of the markings. 

<$.—Upperside of hindwing with the white median band 
nearly twice as broad as in ayma, and posteriorly very 
oonvex. Underside darker brown, without the oohreous 
hue found in ayma and with the white markings as above. 
Forewing 28*0 mm. Sipora (B.M. Type Rhop. No. 15027). 

?.—Upperside with the white markings (other than the 
hindwing post-discal band) distinctly broader than in 
ayma. Forewing with the white subapical spots conjoined 
and an additional white spot in space 3 above the spot in 
space 2, but smaller. Hindwing white median band out¬ 
wardly very oonvex. Underside darker brown without 
the ochreous hue of ayma , and with the white markings 
as above. Forewing 32*0 mm. Siberut (B.M. Type Rhop. 
No. 15028). 

Parathyma nefte tigrina, subsp. n. Siberut, 3 $$; Sipora, 

3, 2 ??. 

<J—Nearest to subsp. nefte (Cr.), from Java, but the 
hindwing torous is rounded, and not produced as is usual 
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in the Javanese form. Upperside differs in that the white 
post-discal spot in space 2 on the forewing has its outer 
edge in line with the outer edge of the spot in space 16 
and is not placed obliquely. On the hindwing, the white 
spot in space 7 is obsolete, and the white submarginal 
band increases only slightly t owards the tomus. Under¬ 
side dark greyish brown, lacking the ochreous hue of 
nefte : white markings as above, except that there is a 
small, white, diffuse spot in the centre of space 7. Fore¬ 
wing 27*0 mm. 

9. —Upperside as in J-f. nefte (Or.), from Java, but the 
orange median band decreases in width towards the costa, 
the black basal band meeting the black post-discal band 
in space 7. Underside with the markings darker and 
blacker. Forewing 31-0 mm. Types from Sipora (B.M. 
Types Rhop. Nos. 490 and 491). 

Limenilis procria laubenheimeri Hagen. Siberut, 3 $$. 

There can be no doubt that the Paramalayan forms 
placed under L. eemonia Weym. by Fruhstorfer (1913, 
in Seitz, Grossschmett. Erde, ix. p. 641) are conspecific 
with L. procria (Or.), for there is no difference between the 
male genitalia of L. procria minoe Fruh., from Sumatra, 
and imiUita Btlr. ( —mmonia Weym.), from Nias. 

Limenitis procria minoe Fruh. Padang, $. 

Pandita alnope eonfluens, subsp. n. Siberut, $ ; Sipora, 
<J, ? ; North Pagi Is., 2 <£J, 9. 

cJ9- —Nearest to Bubsp. imitana (Btlr.), from Nias, but 
the upperside of the forewing is much darker, particularly 
in the distal half, and the white median band is confluent 
and almost uniformly wide between veins 2 and 7. On 
the hindwing above, the orange-brown areas in the distal 
half are broader than in imitana, the blackish-brown 
bands being narrower. Underside of forewing with the 
area beyond the white band greyish brown, except for 
an orange-brown submarginal Une and the dark purplish- 
white submarginal lines : forewing white median band as 
above. <J forewing 25-5 mm.; 9 forewing 30*0 mm. Types 
from Siberut (B.M. Types Rhop. Nos. 492 and 493). 

Examination of the male genitalia of P. ainope ainoria 
C. A R. Feld., from Borneo, and imitana (Btlr.), from 
Nias, has confirmed the conspecificity of these forms. 
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Lstedm mirths distlncta, subsp. n. Siberut, $ ($). 

$.—Differs ftom all known races of L. martha (F.) in 
the white quadrate spot in the forewing cell, situated 
about f of the length of the cell from the base, and the 
smaller, inwardly diffuse, white spot below it in space 2. 
On the upperside of the forewing the white spots forming 
the median band are arranged as in subsp. alankara (Hsf.), 
from Java; the white median band on the hindwing is 
broader, with the inner edges of the larger and darker 

? ost-discal cresentic spots only very narrowly pale-edged. 

he forewing white post-discal fascia is more pronounced 
than in alankara . and the hindwing white submarginal 
border is broader and composed of almost quadrate spots. 

Underside with the ground-colour darker brown than 
in alankara, with the white markings mostly broader, and 
the two white subbasal spots on the forewing as above. 
Forewing 30*5 mm. (B.M. Type Rhop. No. 15029.) 

Tanateia pelea viaandra, subsp. n. Mentawi Is., <$; 
Siberut, £ ($); Sipora, $. 

cJ?.—Differs from all known races of T. pelea (F.) in 
that the white post-disoal fascia on the forewing above 
and the costal third of the hindwing is almost obsolete, 
being only faintly indicated by diffuse, dull, sullied white 
patohes in the costal half of the forewing. 

Upperside deep olive-brown, with the dark brown 
markings placed as usual (for instance, in subsp. heliophila 
Fruh., from Nias), but the fbrewing post-discal and 
submarginal spots (the latter not sagittate) are large and 
diffuse ; the hindwing median series forms a continuation 
of the forewing post-discal series, and between this and 
the rather large and diffuse submarginal spots (which are 
not sagittate) is a series oonjoined to form a narrow, dark, 
diffuse line. 

Underside deep greenish brown, the forewing washed 
with purple in the male. The inner edge of the feebly 
indicated white fascia on the forewing is bounded by 
broad, diffuse, black spots; on both wings, the black 
diffuse submarginal spots are not sagittate and are placed 
nearer the wing-margins. On the hindwing, between the 
black cell-end strigas and the post-discal row of black 
spots, is a further series of black spots, separated in the 
male and oonjoined to form an irregular line in the female. 
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The palpi in both sexes and the male genitalia are 
exactly as in T. pelea pelea (F.) (vide Corbet, 1941, Ann. 
Sc Mag. Nat. Hist. (11) vii. p. 507, fig. 1 (<J gen.), fig. 6a 
(palpi)). 

forewing 30-0 mm.; $ forewing 33*5 mm. Types 
from Sibernt (B.M. Types Rhop. Nos. 15030 and 15031). 

Euthalia lepidea sipora, subsp. n. Siberut, 2 
Sipora, <?, $. 

—Upperside differs from all described races in that 
the pale greyish-buff border on the forewing is broader 
and almost uniform in width to the apex : the hindwing 
border of the same colour, on whioh the darkened veins 
are visible, has the inner edge diffuse and more or less 
parallel to the termen, but narrowing towards the apex 
and tomus. 

Underside much darker brown than in subsp. flaminia 
(Fruh.), from Tonkin, with the pale lavender border to 
both wings broader. A broad, diffuse, dark brown 
median band decreases from the forewing costa to the 
hindwing tomus. The female has small, diffuse, white 
post-discal spots in spaces 5 and 6 on the forewing, that 
in space 6 being the larger. <J forewing 30-0 mm.; $ 
forewing 33*0 mm. Types from Sipora (B.M. Types Rhop. 
Nos. 15033 and 15034). 

Hitherto, E. lepidea (Btlr.) was not known south of 
the Malay Peninsula. Its occurrence in the Mentawi 
Islands is remarkable. 

Eulalia cocytina cocytina (Hsf.). Padang, 3 2 $$. 

In both females, the upperside of the hindwing is less 
extensively washed with pale purple than in any examples 
in the long series in the British Museum. 

Euthalia aconthea purana Fruh. Padang, $. 

Euthalia alpheda kenodontus Fruh. Padang. 2 $$. 

Euthalia anosia pagiana, subsp. n. North Pagi Is., $. 

$.—Nearest to the Bornean subsp. yapola Fruh., bat 
the upperside is much darker, the white post-discal fascia 
on the forewing is broader, and the pale bluish areas on 
both wings are more extensive. Underside darker than 
in yapola, with the forewing white post-diseal fascia 
broader. Forewing 37-0 mm. (B.M. Type Rhop, No. 
16032,) 
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Eulaesura osteria b&rsena, aubsp. n. Siberut, 2 <$<$ (?). 

cj.—Upperaide differs from aubsp. nicomedeia Fruh., 
from Sumatra, and subsp. osteria (Westw.), from Java, in 
the much darker ground-colour, in the much narrower 
eullied white median band on the forewing, and in the 
/arger black submarginal spot in space 2 on the hindwing, 
which is ringed with purple-white. Underside with the 
oohreous markings in the races from Sumatra and Java 
replaced by brown, edged with ochreous, and the pupillate 
spots in spaoe 2 on the forewing and hindwing are larger 
and more prominent. Forewing 3-0 mm. 

-Upperaide nearest to subsp. osteria (Westw.), from 
Java, but the ground-colour is darker brown and the 
white fasciae on both wings are more extensive, being a 
clearer white and faintly tinged with lavender. The 
black submarginal ocelli in space 2 on the forewing and 
hindwing are larger and more prominent. Underside with 
the ground-colour darker than in osteria, the inner edge 
of the broader white fasciae more irregular, and the sub¬ 
marginal ocelli in space 2 on the forewing and hindwing 
larger and more prominent. Forewing 34-0 mm. (B.M. 
Types Rhop. Nos. 15035 and 15036.) 

Protho8 franck phameralls. subsp. n. Siberut, d 1 . 

cj. Up per side differs from all known Malaysian races 
of P. franck (Godt.) in the narrower forewing median 
band, in this respect being nearest to subsp. bomeensia 
Fruh., from Borneo. The white fascia which forms the 
distal portion of the median band is placed as usual, but 
is much broader and whiter, and the proximal edge is 
bordered with purple-blue, although comparatively nar¬ 
rowly so. The forewing white apical spots are smaller 
than in bomeensia. Underside darkened as in bomeensia, 
but the dark brown areas are broken up into markings 
running parallel to the wing veins. On the forewing, an 
oblique white median band can be clearly seen, and the 
hindwing markings are bluish rather than golden green. 
Forewing 35*0 mm. (B.M. Type Rhop. No. 15037.) 

Polyura hebe quseslta, subsp. n. Sipora, <J. 

cJ-—Upperside differs from subsp. fallacides (Fruh.), 
from Nias, in that, on the forewing, the pale green sub- 
apical spot is larger and the black distal border broader. 
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Tho hindwing differs in the absence of a large black sub- 
apical patch, all the white lenticular submarginal spots 
being inwardly edged with black wedge-shaped marks 
(those in spaces 6 and 7 larger, lighter and diffuse). Under¬ 
side ground-colour rather darker and much blacker, lacking 
the ochreous hue found in falla,cities. Forewing 32*0 mm. 
(B.M. Type Rhop. No. 15038.) 

The only species of Nymphalidse previously recorded 
from the Mentawi Islands, and not obtained during the 
1924 expedition, is Rhinopalpa polynice mentawica Fruh., 
which was taken by Herr A. Maass in 1897 and reported 
by Hagen (1902, Abhandl. Senokenb. naturforsch. Ges. 
XX. (3) p. 334). 

The Distribution of Mentawi Butterflies. 

As the whole of the Raffles Museum collection of 
Mentawi Rhopalocora has now been worked out, a few 
words on the distribution of the species may not be out 
of place. Of the 186 species of butterflies known from 
the Mentawi Islands, 42 (22-6 per cent.) occur also in 
Ceylon, 134 (72-0 per cent.) in Burma, north of Mergui, 
179 (96-2 per cent.) in Malaya, the same in Sumatra, 176 
(94-6 per cent.) in Borneo, and 151 (81 *2 per cent.) in 
Java. The figures show a much higher proportion of 
widely-distributed species than is the case with the 
Malayan Rhopalocera. 

All the species common to the Mentawi Islands and 
Malaya are found in the Peninsula in primary forest at 
altitudes below 2500 feet, except Vindukt erota (F.), 
Euthalia lepidea (Btlr.), Jamides cyta (Bsdv.) and Kineta 
iadera (Nic.), which are not usually taken below 2500 feet. 
Hidari doescena Mart., as yet unknown from Malaya, 
appears to be restricted to high altitudes in Sumatra and 
Borneo. 

Apart from the two endemic species, Eurema mentawi- 
ensis Cbt. and Elymnias nelsoni Cbt., the most interest¬ 
ing butterfly in the Mentawi list is Euthalia lepidea (Btlr.), 
hitherto only known from the asiatic mainland. 

Unlike the Malayan Rhopalocera. there was no relation 
between abundance and extra Mentawi distribution, the 
coefficient of abundance (Corbet, 1941, Proo. R. ent. Soc. 
Lend. (A) xvi. p. 107) for the species found from Ceylon to 
Java, for those occurring from Burma to Java, and for 
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those confined to Neomalaya (Malaya, Sumatra and 
Borneo) being 2*77, 2*80 and 2*83 respectively. 

In all families, the sex ratio of the collected specimens 
was much higher than J*0 (highest in Hesperiidfie, 3*34, 
and lowest in Pierida\ 1*68), being 2*10 for the whole 
collection, of which 67*7 per cent, of the 2271 specimens 
were males. The sex ratio appeared to be unrelated to 
the relative abundance or extra Mentawi distribution of 
the species. 


L.— Descriptions and Records of Bees. —CLXXXV. 

JBv T. D. A. Cockerell, University of Colorado. 

Steganomus acid ferns Cockerell. 

cJ.—Kasindi, Beni, Belgian Congo, Aug. 1914 ( J . 
Bequaert). 

Steganomus junodi Gribodo. 

?.—N. E. Rhodesia ; Niamadzi River, near Nawalia, 
2,000 ft., Aug. 1910 (S. A. Neave). 

Nomia ferrugata Cockerell. 

— Transvaal (A. J. Cholmley). Differs from the type 
by having first tergite mainly black, and stigma dusky red, 
With it, with the same data, comes a male N. griseohirtu 
Cockerell. The types of N. ferrugata and N. griseohirta 
were taken at Ficksburg, O.F.S., and in spite of the 
different appearance, I am convinced that these are the 
sexes of one species. 

Nomia umbiloensis Cockerell. 

Described from Natal. A female from Durban, col¬ 
lected by F. Muir in 1902, agrees with what I have identi¬ 
fied as female N. umbiloensis , but it comes with males of 
N. fulvohirta Smith, and looks as if it belonged with them. 
It agrees well enough with Smith's short description of 
female N. fulvohirta , except that the mandibles are not 
ferruginous at the base. My notes on the type female of 
N . fulvohirta , examined in The British Museum, appear to 
confirm this reference. However, N. umbiloensis was 
based on the male, whioh is structurally very different 
from N. fulvohirta. It is the supposed female of this 
species which must be transferred to N. fulvohirta . A 
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female of this supposed N, umbiloensis was taken by 
M. Bequaert at Lubumbashi, Katanga, March 12, 1921. 
At the same place, on the same day, M. Bequaert took two 
males of N. fulvohirta Sm. 

The genuine N. umbiloensis, with tawny hair on face 
was described as a variety of N. vulpina , and this is 
apparently its true status. A male before me is from 
Sarnia, Natal, April 1, 1927 {Turner). 

Nomia ruwenzorka biconica , subsp. n. 

o.—Face narrower ; seutellum with two very prominent 
conical elevations ; hind tibia more slender, their hair 
entirely pale, abdomen narrower. 

Uganda : Ruwenzori, 8,000 ft., Feb. 17, 1912 (Capt. J . 
Fraser), 

Nomia chiromensis , sp. n. 

cJ.—Length about 9 mm. 

Almost exactly like N. beqnaertiella Okll., with the 
same broad orange bands on abdomen, but considerably 
larger, with paler wings, paler nervures, and a large and 
broad second submarginal cell; anterior tibiae in front 
and their tarsi pale red (in bcquaertidla the anterior tibiae 
are entirely black) ; face broader. Face densely covered 
with pale flavescent tomentum ; flagellum slender, black, 
with a red spot beneath at base ; hair of thorax above 
thin, pale fulvous ; first tergite with a band which fails 
in middle. 

Nyasaland : Chiromo (R . C, Wood , 1978). This could 
be regarded as a race of N . bcquaertidla, but the localities 
are far apart, and no intermediates are known. 

Nomia talodiana , sp. n. 

<?.—Length about 9 mm., anterior wing 7-5. 

Robust, black, with broad, oval abdomen ; head broad, 
orbits converging below; eyes black; face and lower part of 
front densely covered with pale cinereous, faintly yellowish 
hair ; mandibles black ; tongue very short, maxillary palpi 
long ; antennce not very long, but reaching to seutellum, 
black, the flagellum dusky reddish beneath ; seutellum 
unarmed, prominent but not bigibbous ; mesonotum and 
seutellum shining, not covered with hair; postscutellum 
with dense pale tomentum ; metathorax hairy, the bare 
basal area triangular, with fine plica?; tegulae not enlarged, 
dark, obscurely reddish ; wings dusky throughout, but not 



628 Mr. T. D. A. Cockerell— Descriptions and 

clouded at tip ; stigma rather large, dusky red, nervures 
brown ; basal nervure bent only at lower end, falling a 
little short of nervulus ; second submarginal cell large and 
broad, receiving recurrent nervure beyond the middle ; 
legs basally black, the hind knees broadly red ; tibiae 
partly reddish, but densely covered with pale hair ; tarsi 
pale reddish : hind legs hardly modified, the femora stout 
but simple, (he tibiae broad apically ; abdomen with hind 
margins of tergites pale, covered with pale tomentum, the 
first tergite as well as the others with a band ; bands on 
third and fourth tergites fulvescent and conspicuously 
broadened in middle ; apical plate dusky red ; fifth sternite 
showing a pair of large black globose bilobed structures. 

Sudan : Talodi, Aug. 15, 1929, from dura (F. Whitfield). 
Tmp. Bur. coll. 11011. The general appearance is sug¬ 
gestive of the group of N. aureovittata Ckll., but the 
abdominal bands are different, and there is probably little 
affinity. At first sight I thought the specimen was a 
female, on account of the robust form and hairy legs. It 
runs out in my tables and that of Strand. It runs in 
Strand’s table near N . braunsiana Friese, which is allied 
to N. aureovittata . 

Nomia bequaertiella, sp. n. 

—Length about 6*7 mm., anterior wing 6. 

Short and broad, looking like a female; black, with very 
pale yellowish tarsi; head broad; face densely covered 
with slightly flavescent hair; mandibles black; antenme 
slender, only moderately long, flagellum red beneath 
apically, shading to black toward the base ; mesonotum 
and scutellum dull, the mesonotum with thin short ful¬ 
vescent hair,the scutellum (which is prominent and obtusely 
bilobed) with much rather long pale fulvous hair; meta¬ 
thorax posteriorly without evident hair, the basal area a 
channel which is glistening and irregularly wrinkled ; 
sides of thorax very hairy ; tegulae not enlarged, very dark 
reddish, anteriorly with a broad whitish margin ; wings 
dusky throughout, but with no distinct apical could ; 
stigma dull pale reddish, nervures brown ; basal nervure 
bent at lower end, meeting nervulus ; second submarginal 
cell large, about square, receiving recurrent nervure not 
far from end ; legs with abundant pale hair ; hind femora 
stout, with a small rudiment of a tooth on underside ; 
hind tibiie very broad, but otherwise simple ; abdomen 
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broad and short, shining, conspicuously punctured; first 
tergite with marginal hair-bands at sides only; second 
with an entire pale band in the apical depression, third 
and fourth with very broad pale femiginous hair-bands, 
narrowed and pallid at sides. 

Liberia : Du River, Camp No. 3, four specimens (J. 
Bequaert). Also taken at Kolobanu, Liberia. 

Related to N. talodiana Okll., with similar abdominal 
bands, but distinct by the hair on thorax above, the 
strongly reddish bands on tcrgitcs throe and four, and 
the band-like area of metathorax. There is also a 
specimen from Gbanga, Liberia, in which the broad 
abdominal bands are white. Should this variation be 
confused with N. talodiana , it will be easily distinguished 
by the abundant long hair behind the scutellum. 

Nomia vhlorozowi Cockerell. 

Sierra Leone : Free Town, Sept. 6 (?) and 21 ($), 1899 
( E . E. Austen). 

The female is new. It will be known by the abundant 
pale fulvous hair on thorax above, with no black inter¬ 
mixed ; the abdominal hair-bands, broader than in N. 
viridicincla Meade-Waldo, and the anterior spur of hind 
tibia abruptly bent at end. Tn these specimens the second 
submarginal cell is conspicuously higher than broad. The 
species was described from the Sudan. 

Nomia ruonis, sp. n. 

<J.—Length about 9-5 mm., anterior wing 7 5. 

A species closely allied to N. serratula Smith, the hind 
margin of hind tibia strongly serrate. It differs from N. 
serratula (type examined in British Museum) by having the 
abdomen clear bright red, even to the base, and the very 
broad second submarginal cell (it is very high and narrow 
in type N. serratula ), receiving the recurrent nervure not 
far from the end. Mandibles black ; face densely covered 
with creamy-white hair ; antennae black, the flagellum 
faintly brownish beneath; mesonotum and scutellum 
shining between the strong punctures ; there is a band of 
white hair along hind margin of mesonotum, conspicuous 
in lateral view, but invisible when seen from behind; 
scutellum strongly bigibbous ; area of metathorax a rather 
narrow band, with strong cross-ridges ; tegulse not en¬ 
larged, hyaline with a brownish boss ; wings dusky, stigma 
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and nervures brown, the stigma not very large; basal 
nervure bent at lower end, falling short of nervuluB ; hind 
femora robust, with a large sharp tooth on apical half 
beneath, and a small tooth beyond that; hind tibiae pale 
red except at base and along hind margin; tarsi pale, the 
hind basitarsi pale reddish and very long. 

Portuguese E. Africa: Ruo Valley, 2,000 ft., April 9, 
1913 (8. A. Neave). 

Nomia mesopyrrha, sp. n. 

§.—I had referred this to N. vulpina Gerst., but on close 
comparisons I can only conclude that it is distinct. The 
abdominal bands are much narrower, those on tergites 2 to 
4 only about half as wide; the second tergite, which in 
N. vulpina is distinctly shining and punctured, is dull, with 
excessively minute dense punctures ; the hind basitarsus 
is shorter than in N. vulpina ; the hair on metathorax is 
comparatively short; the hair on mesonotum is pale 
greyish, but on scutellum and postscutellum it is fox-red, 
with no dark hairs intermixed; the tongue seems to be 
longer and more slender. 

N. Rhodesia: Buyamungoma Boma, Jan. 14, 1911 
(Silverlock). 

This is also similar to N. fulvohirta Sm., from which it 
is known by the narrower bands, the brown (instead of 
light red) tegulse, and the narrower face. The large second 
submarginal ceil, with recurrent nervure joining it near its 
end, is as in N. fulvohirta. The first tergite is moderately 
shining on disc, but not polished. The flagellum is red 
beneath. In the dorsal pubescence it resembles 1 V. rmri- 
netta Ckll., but it is much larger. It is easily known from 
N. natalcnsis Ckll. by the small red stigma and pale veins, 
and the broader face. 

On May 24, 1913, T. J. Anderson took a female in the 
Masai Reserve, British E. Africa, which differs so little 
from N. mesopyrrha that I cannot separate it as a species, 
though more material may indicate a distinct race. I 
give a description of this form :— 

Length about 11 mm., anterior wing 8*2 mm. 

Black, including legs, except that the tarsi are,pale red 
apioally, and the hind basitarsi are slightly brownish; face 
broad, with white hair, dense and snow-white at sides; 
mandibles black; antennae short, the flagellum red beneath; 
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vertex dull; mesonotum dull, with rather thin pale grey 
hair; seutellum and postscutellum with bright ferruginous 
hair; area of metathorax inconspicuous; tegulse not 
enlarged, with a dark brown boss and pallid margin ; wings 
dusky, but with no marked apical cloud; stigma very small, 
light red; nervures pale ; basal nervure strongly arched, 
falling short of nervulus ; second submarginal cell broad, 
reoeiving recurrent nervure near end; hind tibiae with a 
large pure white scape, but with black hair along upper 
margin ; hind basitarsi short and very broad ; abdomen 
with four white bands, covered with hair, not very 
broad; apex with black hair. 

Three N. mesopyrrha were taken by Michael Bequaert 
at Lubumbashi, Katanga, April 8 and 11, 1921. 

Nomia rufoteyulata, sp. n. 

$.—Length about 11-5 mm., anterior wing about 8. 

Robust, black with bright ferruginous tegulse, which are 
long-oval; mandibles black ; face dull, with thin greyish - 
white hair; vertex dull; flagellum bright ferruginous 
beneath ; mesonotum entirely dull, with thin short greyish 
hair ; seutellum dull, not bigibbous ; area of metathorax a 
narrow channel; metathorax not hairy behind; wings 
strongly dusky, but not clouded at apex; stigma rather 
large, dark brown ; nervures brown ; basal nervure arched 
at lower end, meeting nervulus ; second submarginal cell 
higher than broad, receiving recurrent nervure beyond 
middle ; legs dark brown, the hind femora reddish except 
at base; hind basitarsi broad; abdomen dull, without 
conspicuous bands, the apex with greyish hair, the vertex 
with short reddish hair. 

E. Africa : 13 miles north of M’bagoris Village, towards 
Meru, Feb. 13, 1911 ( T. J. Anderson). 

To be compared with such species as N. rugicollis 
Friese and N. rothkirchi Friese, but easily known by the 
red tegulse, 

Nomia ferripennis, sp. n. 

(J.—Length about 9 mm., anterior wing 7-4. 

Black, with the tibise and tarsi bright ferruginous; 
mandibles ferruginous, darkened apically; face broad, 
overed with white hair; antemue short for a male, 
the flagellum dusky reddish; vertex and mesonotum 
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dull; scutellum bigibbous, faintly shining ; area of meta¬ 
thorax a narrow channel, distinctly shining; hair of 
thorax above pale greyish, short and thin on mesonotum, 
at sides of thorax it is white ; tegulte hyaline, with a pale 
yellowish boss ; wings strongly ferruginous ; stigma rather 
large, clear red ; nervures darkened ; basal nervure arched 
only at lower end, meeting or nearly meeting nervulus; 
second submarginal cell very large and broad, receiving 
recurrent nervure not far from end ; hind femora swollen, 
with much long hair, the apical part slightly reddish ; 
abdomen very broad, with the transverse sulci deep ; first 
tergite shining and strongly punctured; the first three 
tergites with rather narrow clear white bands, on first 
broadly failing in middle ; fourth and fifth with pale 
tegumentary bands, lacking the clear white hair; apical 
plate broad and red, and apex with red hair. 

Cape Provinoe : Lady Grey, Feb. 2, 1925 (R. J. Nel). 

Very distinct by the red wings, whereby, and by the 
much narrower abdominal bands, it is easily distinguished 
from N. dominarum Ckll. The dull mesonotum at once 
separates it from N. fulvipes Friese. 

Nornia mesridionlis abyssinica, subsp. n. 

?.—Scutellum with no polished areas ; mesonotum and 
scutellum with an admixture of black hairs. 

Abyssinia : Harrar, May, 1911 (R. E. Turner). 

The following key separates some similar species:— 

Abdominal bands pal© grey ; hair of face 


whit©. 1. 

Abdominal band© red. 2. 

1. Scutellum with a pair of polished areas- meridional* # Friese. 

Scutellum wholly dull, without polished 

areas. abyeainica Ckll. 

2. Hind tarsi black; male antennee with a large 

blaok apical lobe. tcinduna Strand. 

Hind tarsi red. 3. 

3. Hair of faoe pale golden . aureotecta Ckll. 

Hair of faoe white . cramhayi Ckll. 


The wings of N. abyssinica are dusky at end, but not 
nearly so dark as in N. aureotecta and N. crawshayi . 

Crocisaspidia zonaria (Walker). 

Gold Coast: N. Territories, Yapi, Sept. 1916, male 
(J. J. Simpson), 
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By T. D. A. Cockerell, University of Colorado. 

Nomia femorata nyasicola. , subsp. n. 

9.—Friese described N. femorata from the male, but the 
females before me appear to belong to it. It must be 
said, however, that there is a related male from the same 
locality and date, which is at least subspecifically distinct 
from N . femorata , and these females may well belong to 
that subsides. On the whole, it seems best to place these 
together, and regard the insect as a subspecies of N. 
femorata Friese, taking the male for the type. 

cj.—Similar to N . femorata , but differing by the very 
long flagellum being clear red beneath ; hair of mesonotum 
greyish ; tergites with the rather broad apical depressions 
shining grey ; hair of sixth tergite dense and black ; legs 
brown ; apical inner part of the broad hind tibia whitish ; 
third sternite shining and with a pair of tubercles ; stigma 
{as in the female) very pale testaceous ; wings with no 
apical cloud. 

Nyasaland: S.W. of Lake Chilwa, Jan. 12, 1914 
( 8 . A. Neave). 

This male may be compared with other species, as 
follows :— 

Abdomen with broad bands of dense fulve- 


scent lomontum on tergites 2 to 4. emicata Ckll. 

Abdomen without such bands. I. 

1. Hair of face long and loose, white. viridarii Ckll. 

Hair of face flavesoent, mainly short and 

dense, but partly long. nyasicola Ckll. 


In a series of Nyasaland males, nyasicola is distinguished 
by the incrassate, toothed, hind femora, which are not 
partly yellow, and the very broad second submarginal cell. 
The female is distinguished by the red tegula?, and cine¬ 
reous hair of mesonotum. 


Nomia emicata Cockerell. 


Nyasaland : Mlanje, Feb, 8, 1913 ( 8 . A. Neave). 
Described from Elizabethville, Katanga. 


Nomia dubitans Cockerell. 

Nyasaland : Mlanje, 1912,1913 and 1914. Nine females 
{8. A . Neave). Described from the Belgian Congo. 

Ann. db Mag . N , Hist. Ser. 11. Vol. ix . 44 
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Nomia rnfonitens, sp. n. 

<j>.—Length about 12 mm. 

Black, with the first three tergites light ferruginous, 
each with a transverse black band, on first and second 
pointed at sides and not nearly reaching lateral margin, 
on third longer, and about as broad as the red hair 
before and behind it, and approaching, but not reaching, 
lateral margin ; hair of thorax above thin and fulvescent; 
mesonotum dull, a little shining on disc, scuteilum dull; 
wings dusky hyaline, faintly darker at apex; second 
submarginal cell higher than broad, receiving recurrent 
nervure beyond middle. Very dose to N. ferrugatu Okll., 
but certainly distinct by the following characters :—hair 
of thorax above with no dark hairs intermixed ; hair of 
scuteilum much shorter ; first three abdominal tergites 
shining ; hair at apex of abdomen pale ; bind tibiee 
convex, sparsely hairy, with no distinct scopa; hind 
basitarsi shining ; antennas shorter. 

Nyasaland : Mlanje, May 26, 1913 (S. A. Neave). 

The reduction of the scopa suggests that this species 
may be parasitic or inquiline, but the classiform hind 
tibiae do have a quantity of very long hair beneath. 

Nomia supratecta, sp. n. 

<J.—Length about 10-5 mm. 

Black, the head and thorax densely covered with pale 
grey hair, on mesonotum forming a fine, slightly yellowish, 
tomentum, on scuteilum with some long hairs; meta¬ 
thorax densely covered with tomentum, except the linear 
basal area; tongue long and slender, palpi small; face 
rather broad ; antennte black, not very long ; ocelli close 
together and prominent; occipital region with long hair ; 
tegulse moderately large, light brown with a pale margin ; 
wings long, hyaline, with the apical region broadly 
darkened; stigma small, dusky reddish ; nervines dark 
brown; basal nervure meetiny nervulus; second sub¬ 
marginal cell higher than long, recurrent nervure joining 
its apioal oomer; legs black, covered with grey hair, 
apical joint of tarsi red; hind legs slender and simple, 
the femora red beneath apically; abdomen oovered with 
tomentum, which is thin at bases of tergites 2 to 4, but* 
is dense and pale orange on apical part of tergites, 
forming very broad bands; tergites beyond fourth con- 



635 


Records of Bees. 

coaled, the abdomen apioally truncate and trilobed, with 
much long black hair; the median spine-like structure 
really consists of two Bpines ; stemites 1 to 5 unmodified, 
with pale margins. 

British E. Africa: Masai Reserve, April 20, 1913 
(T. J. Anderson .). 

Closely allied to N. pertecta Ckll., and perhaps to be 
regarded as a subspecies. It has a similarly modified 
abdomen, but with the bands orange or clay-colour instead 
of white, and the tomentum of thorax above cinereous 
rather than reddish. 

Nomia elephas Strand. 

Nyasaland. Females show some variation, as follows :— 


Smaller, anterior wing about 7*5 mm. S.W. of Lake Chilwa. 

Jan. 16, 1914 ( S . A . 
Neave). 

Larger, anterior wing over 8 mm. 1. 

1. Base of second targite broadly thill ml. ... W. Nyosa Diatrid (H. 

Silberrad). 

Baac of second tergito black. Mlanje, April 14 and 

17 (S. A. Neave). 


Neave also took three males at Mlanje, October, March 
and April. 

Nomia fulvohirta Smith. 

Katanga: Lubumhashi. March 12, 1921, two males 
(M. Bequaert). 

These agree with a Togo male received from Friese, 
except that the second submarginal cell is much larger. 
Smith described the species from a female taken by the 
Rev. D. F. Morgan. The male hind femora are slender 
and simple. I also have N. fulvohirta from Nyasaland, 
Mlanje (Neave), 8. Rhodesia, Salisbury, Oct., 1899, male 
(Q. A. K. Marshall), Lonely Mine, Dec. and Jan., both 
sexes (H. Swale), and from Durban, Natal, 1902 (F. Muir). 
N. claripes Cockerell, from Natal, is the same species. 

Nomia panganina Strand. 

British E. Africa: Masai Reserve, April 19, 1913 
(Andereon ); Mt. Ruwenzori, H00 ft., June 5, 1914. 
Belgian Congo : Kabango, 1000 m., Deo. 4,1914 (Bequaert). 

These differ from Strand’s description by having the 
h«tir on inner side of tarsi white, but the agreement is 
otherwise so dose that I do not venture to separate our 

44* 
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bee. In my table of males with simple hind legs it falls 
near N. brunnipe Ckll., being easily separated by the 
large tegulse. 

Nomia rubella nuilopicola Cockerell. 

Portuguese E. Africa : Chibababa, Lower Buzi River, 
Dec., 1906, male (('. F. M. Sivynnerton). 


Nomia fieri,nano Cockerell. 

Pondoland : Port St. John, male (Turner). 

Nomia brunnipes , sp. n. 

o'. Length about 6 mm., anterior wing 5-5. 

Black, with the tarsi pale brown, the hind basitarsi 
whitish at base ; mandibles obscurely reddened apically ; 
face rather narrow, orbits converging below ; clypeus dis¬ 
tinctly produced (compare N. gralioaa Strand), face densely 
covered with white hair, which also extends up the front; 
antennae long, reaching postscutellum, the flagellum dusky 
red beneath ; mesonotum polished, thinly hairy ; scutellum 
exposed, shining, obtusely bigibbous ; postscutellum with 
pale tomentum ; metathorax thinly but evidently hairy, 
the basal area broadly triangular, dull except apically; 
tegulae small, very dark brown ; wings long, dusky hyaline ; 
stigma large, pale fulvous, nervures pale, the marginal 
nervure darkened; basal nervure arched; second sub¬ 
marginal cell narrow, receiving recurrent nervure near the 
base ; hind femora stout but simple ; hind tibia; thickened 
apically, with a strong dentiform projection on inner side 
near apex ; abdomen shining, the sutures impressed, the 
margins of tergites pallid, with pale hair-bands, on first 
two tergites only distinct at sides ; apex of third steraite 
broadly pallid; fourth stemite covered with fine pale 
tomentum, and its hind margin with a pair of small 
protuberances. 

Zululand: Eshowe, May 1-3, 1926 (£. E. Turner). 

Runs in Strand’s table to N. atripes Friese, which has 
the wings strongly brown, first recurrent nervure going to 
apical corner of second submarginal cell, and stigma very 
small. The shining mesonotum distinguishes it from 
various superficially similar small species. 
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Nomia angustula, sp. n. 

<?.—A small species with narrow clavate abdomen and 
slender hind legs, in nearly all respeots like N. kamerunensis 
Friese, but with the disc of mesonotum and the scutellum 
polished, and the fourth abdominal sternite covered with 
pale reddish tomentum, the area so covered bounded by 
a thickened margin. The mesonotum has a very slender 
median groove, but not the impressed lines of N. kameru¬ 
nensis lineata. The tarsi are dark, as in N. ethioparca 
Ckll.; the hind tibia has the inner angle distinctly before 
the apex ; the long flagellum is dusky red beneath, the 
stigma is dark reddish, and the small polished tegulee are 
wholly dark. 

Belgian Congo : Congo de Lemba, Jan.-Feb. 1913 
(R. Mayni). Congo Museum. 

Nomia kamerunensis Friese. 

Gold Coast : Aburi, 1912-13 ( IV. H. Patterson) ; Liberia : 
Bakratown, Ibanga and Du River, Camp No. 3 (./. Bequaert). 

Nomia kamerunensis lineata. subsp. n. 

<$.—Differs from N. kamerunensis by having three 
shining impressed lines on disc of mesonotum anteriorly. 
Herein it resembles the South African N. trilineuta Ckll., 
and N. albidula Friese. 

Uganda: Kampala, Nov. 17, 1915 (G. C. C. Gowdey). 
Feb. 6, 1927 (G. L. R. Hancock) ; Koiolo Kampala, Nov. 
1926 (Hancock). 

It is possible that N. k. lineata is a distinct species, and 
it may be referable to one of the similar species at present 
known only from the female. A male collected by 
Michael Bequaert at Lubumbashi, Katanga, Feb. 8, 1921, 
was at first set aside on account of the dull mesonotum, 
but I consider it to be N. k. lineata. 

Nomia innesi Gribodo. 

Sudan : G. R. F. Medani, on berseem (F. G. S. Whitfield). 

Nomia megalepis Cockerell. 

S. Africa : Lady Grey, 9 (Nel). 

Nomia crawshayi Cookerell. 

S. Rhodesia : Lonely Mine, Feb. 25, 1915 (H. Swale). 



638 Mr. T. D. A. Cockerell— Descriptions and 
Nomia politibasis, sp. n. 

<J.—Length about 7 mm., anterior wing about 5-5 (6 in 
Uganda specimen). 

Black, with the tarsi very pale, reddish, the basitarsi 
White; mandibles black ; face rather narrow, densely 
covered with white hair, which extends up front to level 
of antennae; flagellum moderately long, very faintly 
reddish beneath ; mesonotum dull, a little glistening on 
disc, with very thin pale hair, much denser at sides; 
scutellum slightly bigibbous, distinctly tomentose, much 
as postscutellum ; metathorax hoary behind with white 
hair, the basal area small, finely lineolate ; tegulse rather 
elongate, pale testaceous, with a dark boss in front; 
wings long and ample, hyaline, with no apical cloud *, 
stigma large, pale fulvous; nervures very pale; basal 
nervure arched, meeting nervulus; second submarginal 
cell very broad, receiving recurrent nervure beyond middle; 
legs slender, the hind tarsi long, hind tibiae pale at extreme 
base and apex ; abdomen long-oval, shining, the first two 
tergites conspicuously polished, the apical depressions of 
tergites pale, with bands of pale hair, the first tergite with 
hair only at sides ; venter with pale bands. 

Zululand: Eshowe (type-locality), March 23-31, 1926 
(B. E. Turner). Uganda: Kampala, July 19, 1926 
(B. H.). 

This widely-distributed species could be taken for N. 
hylseoides Gerst., but the polished basal part of abdomen 
and the broader first tergite readily separate it. The 
shorter antennse and very pale nervures separate it from 
N. jtmodieUa Friese. The tomentose hind part, of meta¬ 
thorax suggests affinity with N. leucomeUmura Ckll., N. 
peromata Ckll., and N. somereni Ckll., but these are other¬ 
wise very different. The shining base of abdomen sug¬ 
gests N. lucidvla, Vachel, which has dark tegulse. 

Nomia scitula Bingham. 

sN. Rhodesia: Sinapunga,Feb. 13,1911,male ( Silverlock ). 
Nyasaland : S.W. of Lake Chilwa, Jan. 12, 1914 ( Neave ); 
Port Herald, wet season (Dr. J. E. 8. Old). 

Nomia cryptodonta rufotibialis, subsp. n. 

Hind tibiae dear red. 

Liberia : males from Lenga Town (type-looality), Aug. 
18, Memeh Town, Aug. 29, and Kakatown, Aug. 20. 
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Female from Lenga Town, Aug. 15. All taken by Dr. J. 
Bequaert. 

The female of N. cryptodonta has not been described. 
It appears to be a species which Friese named in manu¬ 
script, the name referring to the three broad bands of the 
abdomen. The female has the hind basitarsi broadly 
black at end, and the broad second joint is black. The 
basitarsi is very much smaller than in N. perornata Ckll., 
and differently shaped, being parallel-sided, a little 
broadest at end. 

Nomia delagoana Cockerell. 

$.—W. Africa: F. Smith collection, Sept. 7, 1922 
(British Museum). Previously known from the other side 
of Africa. Nyasaland: Port Herald, Apl.-June, 1913 
(Dr. J. E. 8. Old). 

Nomia pulcheUa Friese (pulcherritna Friese). 

S. Africa : Aliwal North, Okahandja and Queenstown ; 
all taken by Turner. 

Nomia trilineata Cockerell. 

S. Africa : Port St. John, May, 1924 (Turner). 

Nomia silverlocki, sp. n. 

(J.—(Type). Length about 12-5 mm., anterior wing 9-5. 

Black, with the hind femora and tibiae light yellow, 
but the hind tarsi dark, except the base of the basitarsi; 
tongue slender, not very long; mandibles black; face 
rather narrow, densely covered with pale, slightly flaves- 
cent hair, with some darker hairs intermixed; antennae 
long and slender, the flagellum red beneath ; vertex dull; 
thorax thickly clothed with pale fulvescent hair, a little 
darker dorsally, dense on scutellum and metathorax except 
the triangular enclosure; tegulae pale testaceous, not 
enlarged; wings dusky hyaline, conspicuously darkened 
apioally; stigma small, dusky reddish, nervures brown; 
basal nervure falling a little Bhort of nervulus; second 
submarginal cell small, higher than long, receiving recur¬ 
rent nervure about the middle ; legs mainly dark brown, 
but hind femora and tibiae yellow, the femora considerably 
swollen, the tibiae with an obtusely angular subaptau 
projection on inner side; abdomen with broad orange 
bands of dense short hair, the first tergite broad, densely 
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covered with pale hair, but the apical band very narrow ; 
venter with white hair. 

—Length about 11-6 mm. 

Antennae long and slender for a female; face not very 
broad; hind femora and tibiae yellow, but the knees 
dark; abdomen with broad creamy-white tegumentary 
bands on tergites 2 to 4, and a narrow ill-defined band on 
first; hair at end of abdomen black. The second sub¬ 
marginal cell shows that this cannot be the female of 
N. scitula Bingham, which also occurs in N. Rhodesia. 

N. Rhodesia : male from road to Nangareri, Feb. 6,1911 
(Silmrlock). Two females from Algoa, May 3, 1910 
( Silverlock j. 

Closely related to N. crauwhayi Ckll., so much so that I 
had regarded it as a race of that species, but the genitalia 
are different, with extremely broad stipites, and elongated 
sagittse. The metathorax agrees with N. crmrshayi, not 
at all with N. aureotecta Ckll. Another related species is 
N. speciosa Friese, with larger tegulae. N. perornala Ckll. 
is considerably smaller, with no light band on first tergite, 
and a shorter marginal cell. 

Nornia aureotecta Cockerell. 

Natal: Van Reenen, Drakensberg, Dec. 1926 9 (R. E. 
Turner). 

Nornia viridarii Cockerell. 

Natal: Van Reenen, Drakensberg, Nov., Dec. 1926, 
both sexes (R. E. Turner). 

Nornia epileum Cockerell. 

This was described (1939) from the female taken at 
Seeheim. At Okahandja, S.W. Africa, in February, 
Turner' took a female N. epileum and seven males, which 
I think must belong to the same species, in spite of their 
dear hyaline wings. They have the following outstanding 
characters; face and front densely covered with pure 
white hair; mesonotum appearing grey, from a thin 
clothing of white hair, but soutellum with pale fulvous 
hair, contrasting ; legs with much white hair, hind femora 
robust, tibiae and tarsi dark, not yellow or red; abdomen 
with five white bands, the first tergite with a band; first 
four stemites covered with white hair. The tegulae are 
pale rufotestaoeous. Length about 9 mm., N. whiteana 
Cameron differs by the fulvous hair of head and thorax. 
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LIT .—Spolia Mentatoiensis : Rhopaloeera, Hesperiidse. 
By W. H. Evans. 

The following list of the Hesperiidae, obtained by Messrs. 
C. Boden Kloss and N. Smedley in the Mentawi Islands 
(Siberut, Sipora and North Pagi Island), in the Batu 
Islands (Pulau Tello) and at Padang, West Sumatra, in 
October, 1924, is arranged in accordance with the author's 
‘ Identification of Indian Butterflies ’ (2nd ed., 1932), as 
modified by minor subsequent changes introduced in 
papers in the ‘ Entomologist ’ and the ‘ Journal of F.M.S. 
Museums.’ The Director of the Raffles Museum, Singa¬ 
pore, has generously consented to the retention by the 
British Museum of all types and such material as may lx> 
considered essential for the National Collection. 

1. Hasora badra badra Moore. 9, Siberut; V Sipora. 

2. Hasora khoda minsova Swin. <$, Siberut. 

3. Hasora schdnherr Lat. Sipora. 

4. Bibasis harisa moncada Fruh. $. Padang. 

5. Capita phanseus quagga, nov. C J, Siberut: type B.M. 

Resembles phanseus, except that it is darker on both 
sides ; dark spots on hindwing underside much more 
prominent ; hyaline apical spots on forewing complete 
and prominent. 2 <&£, Siberut; 2 <J<J, Sipora. 

6. Gharmion Jiculnea queda PlOtz. $, Sipora. 

7. Taglades gana narba, nov. Batu Islands (Pulau 

Tello): type B.M., based on a specimen not obtained 
on the present expedition. Resembles gana, except 
that the tornal white area on the hindwing upperside 
is half as wide, while on the underside the brown 
apical area is continued broadly but tapering nearly 
to the dorsum. In the $ the cilia only are white. 

2 $9, Siberut; 2 <J<J, ?, Sipora ; <$, Pulau Tello. 

8. Tagiades japetus utanus PlOtz. <J, Siberut; 4 9, 

Sipora. 

9. Odontoptilum pygela pygda Hew. 2 <Jcf, Sipora. 

10. Iambrix stellifer Butl. 2 2 $?, Siberut; 6 <J<J, 

3 9?, Sipora ; North Pagi Is. 

11. Iambrix sindu Feld. Padang. 
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12. Iambrix dietanti Shepard ( =unicolor Diet., prseoco.). 

cj, 2 99. Siberut; 5 3 99, Sipora. 

13. Koruthaialos xanites xanites Butl. 18 <£J, 3 99> 
Siberut. 

14. Koruthaialos xanites rudra, nov. Sipora: type 
B.M. Exactly resembles xanites but the red band on 
the forewing upperside is abbreviated, not extending 
below vein 2. On the underside the band is narrower 
and dorsally macular. In the female, the red band 
is narrower and on the underside it is tapered tornally. 
2 <J<?, $» Sipora. 

15. Koruthaialos butleri sumatrana Evans. Siberut; 

33 8 99, Sipora. 

16. Sancus pulUgo puUigo Mab. 9, Siberut; 3 9’ 

Sipora. 

17. Kerana nigrita nigrita Lat. 3 3 9?> Siberut; 

24 <$<$, 5 99, Sipora; <J, North Pagi Is. 

18. Kerana armatus armatus Druce. 6 <J<J, 9. Siberut; 
19 c?cj, 9. Sipora. 

19. Kerana gemmifer Butl. 9 <&?, 9i Siberut; 8 <&?, 9» 
Sipora. 

20. Udaspes Joins Cram. 9. Padang. 

21. Notoerypta devadatta xantha, nov. $, Siberut; 
type B.M. This species was treated incorrectly in 
Ident. Ind. Butt.(1932, 2nded.),p. 371, asvofaxMab. 
(see Corbet, 1938, J. F. M. S. Mus. xviii. p. 259). 
Xantha resembles a normal female of devadatta, but 
the forewing band is pale yellow instead of white 
and the lower part of the palpi below as well as the 
cheeks (part of head between eyes, palpi and thorax) 
is also yellow; the usual pale dot in spaoe 4 is 
present. Forewing length 23 mm. Type unique. 

22. Notoerypta paralyses nitron, nov. cj, Sipora: type 
B.M. Paralysos remains the oldest name for the 
speeies treated as such in Ident. Ind. Butt. (1932, 
2nd ed.), p. 371: volux is considered to be the oldest 
name for the form flying throughout Malaysia, 
except that variant Plfitz, sidha Fruh., and davata 
Stgr. are taken to be somewhat different representa¬ 
tives on Nias, Java and Palawan respectively. Nitron 



Mr. W. H. Evans on Spolia Mentawiensis. 64S 

is very similar to eidha and clavata, bat the forewing 
white band is more irregular and attenuated towards 
the costa; there is no spot in space 4. Forewing 
length 19 mm. 3 99. Siberut; 3 <£J, 2 99, Sipora. 

23. Notocrypfa curvifascia fraga Fruh. <J, Sipora. 

24. Erionota acrolevm apex Semp. Sipora ; Pulau 
Tello ; cJ, Padang. 

25. Hyarotis adrastvs meluchus Fruh. $, Sumatra. 

26. Hyarotis adrastus armax, nov. <J, Sipora: type 
B.M. Only differs from the mainland form in the 
reduction of the spotting on the forewing ; apical 
spots and spo( in space 3 are absent . Type unique. 

27. Hyarotis monteithi monteithi W. M. & Be Nic. J 1 , $, 
Siberut. 

28. Kineta iadera iadera Be Nic. ?, Siberut. 

29. Istna protoolea H. S. 2 Siberut; $, North 

Pagi Is. ; <$, Padang. 

30. Sepa-miosticta Be Nic. <J, Sipora. 

31. Sepa umbrosa umbrosa El. & Edw. $, Siberut ; 
9, Sipora. Spotting somewhat reduced. 

32. Plastingia latoia latoia Hew. 2 rfrf, 9, Siberut. 

33. Plastingia pugnans Be Nic. o, Siberut; 2 99. 

Sipora. 

34. Lotongvs exceUens Stgr. 9, Sipora. 

35. Zela zeus zeus Be Nic. 9> Siberut. 

36. Zea mytheca mytheca Hew. (J, Siberut. 

37. Unkana ambasa attina Hew. 9> Sipora ; 9> Padang. 

38. Hidari dcescena Martin. Sipora. 

39. Pirdana distanti pavona De Nic. Sipora. 

40. Cupitha purreea purreea Moore. 9. Sipora. 

41. Taractrocera ziclea trishna Fruh. 60 (J<J, 2 99 i 
S iberut; <$, 9, Sipora; 2 <J<J, 9, North Pagi Is.; 
6 (JcJ, Padang. 

42. Potanthus archias alma Evans. 25 &J, 9» Siberut; 
21 <?<?, 10 99, Sipora ; 7 <J<J, North Pagi Is.; 3 <$<$, 
Padang. 
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43. Potanthus serina scrina Plbtz. 2 $ 9 * Sipora ; $, North 
Pagi Is. 

44. Cephrenes chrysozona niasica Pl&tz. 2 dcJ, Sipora ; 
cj, Padang. 

45. Baoris cormasa New. 9 , Siberut; ?, Sipora. 

46. Pelojrida# agna Moore. 8 5 99* Siberut; $, Sipora. 

47. Pelopidas cmtuira Wallace. 2 9?> Siberut; 9» Pulau 
Tello ; Padang. 

48-. Pelopidas guttatus apostata Snellen. 9, Siberut. 


LTI1.— A new Species of Ischnnra (Order Odonata); A 

lhagun-fly Nymph , possibly Agriocnemis Selys, and 

other records from Tahiti *. By Edward Philpot 

Mumford, Stanford University. 

In an earlier paper on the collections of the Pacific Ento¬ 
mological Survey, Professor J. C. Needham (1932) lists 
eleven species of dragon-fly from Tahiti. Two of these, 
Ischnura cardinalis Kimmins, and /. taitensis Selysf, are 
as yet unknown elsewhere. Of the other nine, one is 
known to range across the Pacific from New Britain to 

* Studies on Faunal Distribution No. 3.—These studies of faunal 
distribution, initiated by Mr. E. P. Mumford at Oxford, under my 
goneraJ direction, at the expense of funds received through the Higher 
Studies Fund at Oxford, the Hoyal Society, the British Museum 
{Natural History), the British Association for the Advancement of 
Science, and various subscribers to the Oxford University Chest, have, 
since the war, received further generous support from the Carnegie 
Corporation of New York, the National Academy of Sciences, the 
Society of Sigma Xi, the American Association for the Advancement 
of Science, the American Philosophical Society, and the May Esther 
Bedford Fund. Inc. Grateful acknowledgement is here made, on behalf 
of Mr. Mumford and myself, to all of these organisations, and especially 
to the Officers and Trustees of Stanford University, where the work is 
now being carried on, as well as to the Hawaiian institutions (* Nature/ 
vol. cxxx. No. 3291, pp, 797-798 and 803, Nov,, 26,1932), which enabled 
Mr. Mumford to visit the Marquesas and Tahiti. A note on the Pacific 
Entomological Survey, of which Mr. Mumford was Director, waa 
published in * Nature/ vol. cxli. p. 196, Jan., 1938. See also Mumford 
and Adamson (1933) and Mumford (1936 and 1940, a and b). The 
Pacific Entomological Survey publications were oonoluded in 1939.— 
G. D. Hale Carpenter, Hope Professor of Zoology (Entomology), Uni¬ 
versity Museum, Oxford. 

t Needham (1932) states that Selyg 4 ' recorded two species of Ischnura, 1 ' 
but one of these, delicata Selys, from " Taiti M and Bora Bora in the 
Society Islands, is now known to be a synonym of the widely-distri¬ 
buted wind-carried aurora Brauer. 
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the Marquesas, four * are Austromalayan, two are from 
the old-world tropics, one is Australian, and another is 
circum-tropical. To these records can now be added that 
of a new species of Ischnura and a nymph, possibly 
belonging to the genus Agriocnemia Selys, hitherto 
unknown from Polynesia east of Samoa. This gemis is 
represented there by three species:—the unique male, 
interrupta Fraser, the largest species of the genus yet 
discovered; vitiensia Tillyard, ranging through the New 
Hebrides and Fiji; and exudana Selys, extending from 
New Caledonia and the New Hebrides. 

Of interest to the student of faunal distribution is the 
possibility of such an eastward extension to Tahiti of the 
known range of Agriocnemia, the occurrence there of 
three apparently peculiar species of the cosmopolitan 
genus Iachnura Charpentier, and also the description from 
Tahiti of Hemicordulia oceanica Selys, in 1871. According 
to Fraser (1927), this archaic genus, Hemicordulia, which 
occurs also in the Marquesas (Mumford, 1942), may well 
have originated in the ancient submerged western Pacific 
continent. 

The description of the nymph, possibly Agriocnemia, is 
based upon the specimen collected by Professor A. M. 
Adamson, formerly of the Pacific Entomological Survey. 
It was taken at an altitude of about 1400 feet in Lake 
Vaihiria, Tahiti, on November 1, 1928. 

Grateful acknowledgement is here made to Professor 
Needham for the description, as well as to Lieutenant - 
Colonel F. C. Fraser, Mr. D. E. Kimmins, Professor 
Clarenoe H. Kennedy and Professor G. D. Hale Carpenter 
for assistance in the preparation of this paper. 

“The nymph is not fully grown (length 9,plus gills 4 mm.). 
It is pale with a faint pattern of light brown, and with 
hair-lines of darker colour on the rear of the head and on 
the spinuloBe carinae of body and legs. It is very like 
the nymph of A. locteola, described and figured by me in 
my ‘ Manual of the Dragon-flies of China,’ page 255, 
pi. xviii. fig. 8. The dark subapioal bands on the femora 
are faint. There is no pattern on the gills but the faintly 
purplish tracheae in them show through the transparent 
skin. The mental setae are three each side, and the laterals 
four ” (Needham). 

+ Needham (1932), by typographical error, refers to one of these as 
DijAaeodto trivicUi* (Fabricius) instead of Diplaoode* trivial** Rambu. 
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On a new Species of Iechnvra. 

The description and figures of the following species have 
been communicated to me by Lt.-Col. F. C. Fraser :— 

Iechnura cheestnani, sp. nov. 

Male .—Abdomen 23 mm. Hindwing 16 mm. 

Head: labium pale yellow; labrum, gen®, frons and 
epistome pale greenish yellow, the latter traversed from 
side to side by a broad black stripe; rest of head black 
with two large, nearly rounded Bky-blue postocular spots. 
Prothorax black, the sides low down and a small spot at 
each postero-lateral angle pale blue. Posterior lobe 
rounded, slightly elevated. Thorax black on dorsum, 
pale blue on the sides, but this changing to greenish yellow 
low down and ventrally ; the dorsum bearing two narrow 
blue antehumeral stripes which are expanded somewhat 



Fig. 1.—Anal appendage* of I»ohnura cheexmant, ap. nov., 
dorsal view. 

Fig. 2.—The same in right profile view. 

Fig. 3.—Pterostigma of forewing. 

below; laterally a small black point on the upper part of 
the first lateral suture and an irregular narrow black 
stripe on the second suture. LegB yellow, the femora 
black on the extensor surface, the tibi® black on the 
flexor surface. Wings hyaline, 10 postnodals to fore¬ 
wings, 9 to the hind ; pterostigma of forewing resembling 
that of Ischnura senegakmie, acutely pointed distally, 
this side and the posterior one forming a single convexity ; 
proximal side very short: black, with the distal angle pale 
bluish. Pterostigma of hindwing only half the size, 
lozenge-shaped, greyish yellow, framed in black nervures. 
Abdomen black on dorsum, greenish yellow laterally and 
beneath from segments 1 to 7. Segments 8 to 10 steely 
blue metallic. The black on dorsum of segments 3 to 7 
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expanding apicaily and forming complete black narrow 
annulea apicaily. Anal appendages : superiors black, as 
long as segment 10, broad at base, tapering to apex and 
bevelled from within outwards : subtriangular as seen in 
profile. Inferior appendages nearly twice as long as 
superiors, black at base, bluish white thereafter, broad at 
base, tapering to the apex, which is sharply turned inwards 
and ends in an acute point. Seen in profile, these appen¬ 
dages are obtusely ungulate and slope slightly downwards. 

Habitat : Tahiti : Hitiaa. A single male collected by 
Miss L. E. Cheesman, from whom this new species 
receives its name ; collected 10. vii. 1925. 

Type, in the Morton collection. Royal Scottish Museum. 
This new species is easily distinguished from I. taitensis 
Selys, by the presence of a lateral black stripe on thorax, 
and from I. mrdinalis Kimm., by the colour of the 
pterostigma. 
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LTV .—Description of a new Terrestrial Isopod from Natal. 
By Walter E. Collinge, D.Sc. 

In 1910* I recorded a species of Terrestrial Isopoda from 
Natal which I referred to Porcellionides pruinosus (Brandt). 
I then stated that there were “ many slight differences in 
these specimens from the typical P. pruinosus ” and 
“ further material may show greater differences.” 

* Ann. Natal Mu*., 1020, hr. p. 470, pi. xix. fig*. 30-47. 
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I have recently received further material, and after 
careful examination and comparison with specimens of 
P. pruino8us from a wide series of localities, I am now 
of opinion that the specimens from Natal must be 
separated from P. pminosus and referred to a new species 
which is here described. 

PorceUionides bagnalli , sp. n. 

Body oblong, dorsal surface slightly convex and almost 
smooth. Oephalon dorsally convex with the frontal 
margin obtusely pointed in the median line, lateral lobes 
very small and sharply pointed ; posterior margin almost 
semicircular. Eyes large, antero-lateral. Antennulso small, 
three jointed, with the distal one setose terminally. 
Antennse shorter than in P. pminosus. The two joints 
of the flagellum are almost equal in length, the proximal 
joint being only very slightly longer than the distal one. 
The outer lobe of the 1st maxilla has ten spines, of which 
the six inner ones are bifid terminally. Inner lobe distally 
truncate. Seoond maxillae wider and more robust than 
in P. pminosus, as also the maxillipedes. Telson some¬ 
what elongated, extending beyond the basiopodites of 
the uropoda. Uropoda with exopodite more than twice 
as long as the small endopodite. 

Length 0 mm. 

Colour (in alcohol) of the dorsal surface dark brown 
with very fine yellow mottling. 

Habitat.—Near Pietermaritzburg, Natal. Type in 
author’s collection. 

The previous specimens which I examined were from 
Pietermaritzburg and Durban,and are now in the Collec¬ 
tion of the Natal Museum. 

I have pleasure in associating with this species the 
name of Dr. R. S. Bagnall, to whom I am indebted for 
many interesting collections of Terrestrial Isopoda. 

While allied to P. pminosus, in many features P. bagnalli 
is a more robust species and is separated from that species 
particularly in the shape of the oephalon, the antemue, 
the mouth parts and the form of the telson and uropoda. 
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LV .—Some new Carboniferous Trilobites. 

By F. R. C. Reed, Sc.D., F.G.S. 

[Platos V1II.-XI.] 

Introduction. 

The two Carboniferous genera PhiUipsia and Oriffithides 
which Portlook instituted (1843, pp. 305, 310) have been 
made to include a somewhat heterogeneous assemblage 
of trilobites, and the names have been generally so loosely 
applied as to render their limits quite indefinite. Weller 
(1936) has therefore attempted to restrict their application 
and has re-defined their characters in the case of American 
species, thus necessitating the erection of several new 
genera for those species which he considers do not conform 
to either of these old-established genera. Undoubtedly 
Woodward (1883-4) used the names PhiUipsia and 
Oriffithides in too wide a sense, and he has been almost 
universally followed. Even Weber (1932-7) has not dis¬ 
carded that practice, though he has recognised the 
existence of several groups of species and given to one 
group of Oriffithides the subgeneric name Cyphinitm 
(1933), based on certain cranidial characters, but Weller 
(1935-6) and Wang (1936) consider this subgenus to be 
synonymous with Ditomopyge Newell (1981), which 
according to Weller was founded on a pvgidium of an 

Ann . «b Mag. N. Hist. Ser. 11. Vol. ix. 45 
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immature individual. The latter author subsequently 
traced the successive stages of its development, and stated 
that the cranidia of Cyphinium and DiUmopyge when 
adult were identical. This, however, is a disputed point. 
The genotyjM? of Ditomopyge is D. lansinge/neis Newell 
(1931, p. 268, pi. xxxi. figs. 31, 32). The subgenotype of 
Cyphinium chosen by Weber (1933, pp. 45,81) is Phillipsia 
seitula Meek and Worthen, 1865. But Weber (1937) is 
doubtful of their generic identity, and no young pygidia 
of any species of Cyphinium with the forked border of 
Ditomopyge have so far been recognised. 

The following notes on a few interesting specimens in 
Mr. James L. Begg’s collection are preliminary to a full 
revision of the British Carboniferous trilobites which is 
being undertaken. A restricted use of the generic nameB 
of PhiUipsia and Oriffithides , though not entirely as 
Weller (1936, pp. 704, 706) suggested, is here provisionally 
adopted, but since some of the species described below 
fit neither into them nor into any of Weller’s new American 
genera, it has been necessary to establish some new generic 
groups. 

Though not regarded as satisfactory in relation to 
British species, Weller’s definition of Phillipsia, taking 
Asaphusgemmvliferus Phillips (1836,p. 240,pl.xxii.fig. 11) 
as the genotype, may here be quoted (1936, p. 704):— 
“Cephalon with flat marginal band [ =pre-glabellar area] 
anterior to glabella. Glabella not expanded in front, 
sides nearly parallel and straight, widest posteriorly at 
the basal lobes. Basal furrows strongly curved. Eyes 
relatively small. Thorax with nine segments. Flange 
[=limb] of pygidium not well defined, segmentation of 
pleural lobes extending nearly to margin. Axis of pygi¬ 
dium low, nearly uniformly arched transversely.” This 
definition is scarcely applicable to or oomplete enough for 
all the British species. It is noticeable that Weller does 
not show any “ fiat marginal band ” in his outline figure 
of the head-shield (1937, p. 889, fig. 1). 

His definition of Oriffithides (1936, p. 706), taking 
O. longiceps Portlook (1843, p. 310, pi. xi. figs. 7a) as the 
genotype *, is as follows:—“Cephalon without marginal 

* Weller'* outline figure of the head-shield of Oriffithides (1087, p. 880, 
fig. 1) depict* a glabella with a median oonatriction and lateral furrow*, 
neither of which are present in the genotype or in other British examples 
of the genus (Woodward, 1888, p. 38, pi. vi. figs. 7, 8). 
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band [ =pre-glabellar area] anterior to glabella. Glabella 
expanded in front. Basal furrows not strongly curved. 
Eyes comparatively small. Thorax with nine segments. 
Flange [=limb] of pygidium not well defined, segmenta¬ 
tion of pleurae extending faintly nearly to margin. Axis 
of pygidium low, nearly uniformly arched transversely. 
Axial segments 13 to 16; pleural segments 10 to 12.” 
Further, he states that Griffithides may be distinguished 
from the new American genera, named (1936) by him 
Paladin , Kaskia , Sevitlia and Ameura, and from Ditomopyge 
Newell, by the following combination of characters:— 

absence of flat anterior cephalic margin, comparatively 
small eyes which are covered by palpebral lobes, and lack 
of well defined unsegmented pygidial flange [ =limb]. ’ ’ His 
definition, however, would not completely apply to all the 
usually recognised British members of this genus. We 
must also note that while Woodward (1883, p. 27) says 
that the glabella of Griffithides is vt destitute of lateral 
furrows,” with which statement Toumansky (1935) agrees, 
Weller (1936, p. 705) declares that “ lateral furrows are at 
least faintly present on almost all well preserved speci¬ 
mens,’ ’ though he admits that their strength varies. Weber 
(1933) had previously stated that one or two pairs of lateral 
furrows may be faintly present or that all may be absent. 
These supposed differences seem due to the inclusion of 
species belonging to other genera or to the appearance of 
internal casts. 

In establishing the following new genera described 
below, importance has been attached to the characters of 
the pygidium as well as to those of the head-shield, but in 
combination, though previously it has been the general 
custom (except by Weller) to ignore those of the pygidium 
and to group all the British species together in the genera 
Griffithides or PhilUpsia irrespective of differences in ^his 
member.. Thus in typical PhilUpsia the limb of the pygi¬ 
dium has the same slope as the pleural lobes, whereas in 
Griffithides it is usually flattened or concave and turned 
up as Portlock stated (1843, p. 311). The course of the 
facial sutures has also not been sufficiently valued, and 
the fact that internal casts and more or less decorticated 
specimens of head-shields and pygidia have frequently 
been described or figured without sufficient reference 
to their condition, has led to misinterpretation of the 

45* 
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characters of the glabella and especially of the limb of the 
pygidium and other parts of that member. The genus 
Brachymetopue has, however, always been kept apart, 
from these two genera since its foundation by McCoy in 
1847. 


I. DEFINITION OF NEW GENERA. 

Genus Cyphinioides, nov. 

Glabella pyriform, reaching anterior margin of head- 
shield covering frontal border, and having small sub- 
triangular basal lobes, a depressed transverse pre-occipital 
lobe and two pairs of short lateral furrows, the posterior 
pair uniting across glabella. Eyes large, reniform. Facial 
sutures arched out anteriorly away from sides of glabella 
in semi-circular curve. Thorax of nine segments ; pleura* 
strongly genieulated and with rounded extremities. Pygi¬ 
dium semi-elliptical; axis prominent, semi-cylindrical, 
rounded, composed of about 15 rings ; pleural lobes of 
about ten slightly convex pleurae, dying out before nearly 
reaching margin of pygidium. Limb narrow, concave, 
undefined, slightly upturned. 

Genotype : Cyphinioides ashfellcmis, sp. nov. 

Genus Eocyphinium, nov. 

Head-shield strongly convex transversely. Glabella 
large, slightly constricted across middle, widest at base 
with anterior portion swollen, rounded, projecting beyond 
cheeks, completely or partly covering narrow rounded 
frontal border ; basal lobes small, sub-triangular, projecting 
somewhat laterally and connected by a weak, broad 
transverse furrow across neck of glabella between their 
anterior ends, thus indistinctly marking off a slightly 
elevated pre-occipital lobe; two pairs of short lateral 
furrows also present. Faoial sutures with anterior branches 
arching strongly outwards. Free cheeks swollen, bearing 
small reniform eyes ; lateral border very narrow, rounded, 
elevated, thick, separated off by wide, shallow smooth 
groove. Surfaoe of head-shield very coarsely tubercu- 
lated. Thorax and pygidium ? unknown. 

Genotype : Eocyphinium ditheroense, sp. nov. 
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Genus Wkbkrides, nov. 

Head-shield semi-circular to semi-elliptical. Glabella 
pyriform, more or less swollen, nearly or quite reaching 
but not overlapping narrow rounded frontal border ; basal 
lobes small, triangular, often nearly obsolete; very short 
lateral furrows rarely present. Facial sutures with anterior 
branches curving strongly outwards. Free cheeks with 
long genal spines ; lateral border wide, with bevelled edge ; 
marginal furrow shallow ; eyes large. Thorax of nine 
segments; pleura rounded, with fine pleural furrow. 
Pygidium semi-elliptical, semi-oval, or semi-parabolic in 
shape; occasionally pointed or mucronate; axis long, semi- 
cylindrical or trapezoidal, slowly tapering to blunt end, 
composed of 15-18 rings, each usually with tuberculated 
posterior edge. Pleural lobes gently convex, composed of 
10-12 more or less rounded or flattened pleura* ending 
abruptly at the inner edge of the limb, except the first 
2-3, which may invade it and bifurcate at, their ends ; the 
pleurae usually having a thickened posterior truncated 
edge bearing on its crest a row of small tubercles. Limb 
smooth or finely granulated, gently convex, usually wide 
and often widening posteriorly, occasionally mucronate. 
more or less sharply marked off from pleural lobes by 
marginal furrow (which may be absent) but always less 
steeply inclined. 

Genotype : Phillipsia rnucronaUi McCoy. 

Genus Cummingklla, nov. 

Head-shield semi-circular to semi-elliptical. Glabella 
sub-quadrate to sub-oblong, slightly constricted across 
middle, not much swollen ; basal lobes sub-oircular to sub¬ 
quadrate ; two or three pairs of lateral furrows; frontal 
border of head-shield oovered or overlapped by anterior 
end of glabella. Facial sutures following outline of 
glabella in close proximity to it, very slightly arched out¬ 
wards. Free cheeks with large eyes occupying most of 
their surface; lateral border convex, narrow, marked off 
by fine shallow marginal furrow. Genal angles sub-rect¬ 
angular or bearing short spines. Thorax of nine segments; 
pleurae strongly and suddenly bent down at about half 
their length. Pygidium semi-circular ; axis broad, about 
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one-third the width of the pygidium, convex, conical or with 
very gently arched sides, tapering to blunt tip, composed of 
12-14 rings; pleural lobes convex, composed of 7-9 rather 
prominent gently rounded usually furrowed pleurae ending 
abruptly at marginal furrow separating off limb, except 
the first two or three which may invade and partly cross 
the limb. Limb flattened or gently convex, of uniform 
width, horizontal or less steeply inclined than pleural 
lobes, and sharply marked off from them by marginal 
furrow. 

Genotype : EntomoHthus ( Oniacitea) derbiensia Martin. 


II. DESCRIPTION OF SPECIES. 

Genus CvPHiNroinES, nov. 

Cyphinioidta aahfellenaia, gen. et sp. nov. 

(PI. VIII. figs. 1, l a, 2.) 

Head-shield semi-elliptical. Glabella pyriform, gently 
convex, widening and slightly inflated anteriorly, with 
broadly rounded front end reaching margin of head-shield 
and completely covering the thick concentrically striated 
border with vertical anterior face ; basal lobes elongated, 
pyriform, swollen posteriorly, acutely pointed anteriorly, 
about one-third the length of glabella and each about one- 
fourth its basal width, the basal furrows defining them 
very oblique and strong ; base of neck of glabella cut off 
by weak, transverse, nearly straight furrow extending 
between basal lobes, thus forming a slightly depressed 
transversely oblong preoccipital lobe ; two pairs of short 
lateral furrows present, the posterior pair longer, oblique 
and defining small indistinct subnodular lateral lobes feebly 
connected across glabella to form a narrow ring, the anterior 
pair of furrows consisting only of small transverse pits 
indenting sides of glabella. Surface of glabella covered 
with small pits and more or less fused minute granules 
arranged in lines, more or less distinctly concentric to out¬ 
line of frontal lobe. Neck-ring broad. Cheeks triangular, 
longer than wide, convex, with large reniform eyes situ¬ 
ated close to glabella and more than one-third its length ; 
lateral border of cheeks convex, broad, not Bharply 
marked off, bearing fine concentric strife; doublure thick, 
rounded and covered with stronger concentric strife. 
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Facial sutures bending out in front of eyes in wide semi¬ 
circular curve before sweeping inwards towards front of 
glabella. Thorax of nine segments ; axis convex, semi- 
cylindrical, the simulations bearing a median row of small 
tubercles ; pleurae strongly geniculated, bent back at half 
their length and having their extremities rounded and 
curved slightly forward, each pleura bearing a median row 
of small tubercles. Pygidium broadly semi-elliptical; 
axis prominent, convex, semi-cylindrical, narrow, tapering 
very slowly, composed of +10 rounded rings, each bearing 
a median row of about six small equidistant tubercles; 
pleural lobes with inner half nearly horizontal and outer 
half gently arched down and passing into limb, composed 
of +8 slightly convex pleura* nearly reaching edge of 
pygidium. but gradually dying out on the limb; limb 
narrow, undefined, concave, slightly bent up, with narrow 
rounded rim; doublure convex, concentrically striated. 
Surface of pygidium very finely granulated. 

Dimensions .— 

(No. B.a 7853.) 


nun. 

Length of head-shield. c. 9 

Width of head-shield. e. 10 

Length of thorax. c. 11 

Length of pygidium . e. 8 

Width of pygidium. r. 12 


Horizon and Locality .—Lower Carboniferous (Ashfell 
Limestone), near Kirkby Stephen, Yorks. 

Remarks .—This new genus and species is represented by 
one complete individual with the head-shield folded over 
and appressed against the pygidium, together with the 
somewhat broken and distorted thorax. The base of the 
head-shield and genal angles are broken ; the right cheek 
and the left half and posterior end of the pygidium are 
crushed and imperfect, so that the precise number of its 
segments cannot be determined, but apparently only four 
or five are missing. 

As regards its affinities, the head-shield and glabella 
much resemble QriJfUhides (Cyphinium) alapaicus Weber 
(1937, pp. 79, 138, t. x. figs. 23-25), from the Carboni¬ 
ferous of the Urals ; the pygidium agrees in the pleura 
ext ending over much of the concave indefinite limb, but 
the axis in that Bpecies is said to be trapezoidal in cross- 
section and the pleura sub-triangular, though in the 
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Turkestan examples they arc said to be rounded. The 
narrow weak ring on the glabella in front of the pre-ooci- 
pital lobe in our specimen is another feature distinguishing 
it. The American species Oriffithides parvulus Girty 
(1915, p. 268, pi. xviii. figs. 14, 15), which Weller (1936, 
p. 711) puts in Ditomopyge, has a head-shield with many 
similar characters. The pygidium in the Ashfell species 
is quite different to that of the genotype of Ditomopyge., 
which has a well-defined smooth limb sharply marked off 
from the pleural lobes and pleurae, and the course of the 
facial sutures is another distinction. Owing to these 
important differences between this species and the geno¬ 
type of Ditomopyge and all the described species of 
Cyphinium , especially in the case of the pygidium, we 
must put it in a new genus, for which the name 
Cyphinioides is proposed. It may be noted that the 
head-shield of Pseudophillipaia sumalrenais (Roemer) 
(PalfBontographica, xxvii. 1880, p. 10, t. iii. fig. 7) bears 
a considerable resemblance, while its pygidium is like 
that of many species of Cyphinium , except in the posses¬ 
sion of more numerous segments. 

Genus Eocyphinium, nov. 

Eocyphinivm clitheroense, gen. et sp. nov. 

(PI. IX. figs. 1. 1 a.) 

Head-shield sub-parabolic in outline, nearly as long as 
wide, slightly arched down in front, strongly convex from 
side to side, the cheeks steeply arched down. Glabella 
slightly swollen and expanded in front half, somewhat 
constricted a little behind middle length, broadest at base, 
anterior end rounded and projecting beyond cheeks but 
not quite reaohing edge of head-shield, a deep furrow 
marking it off from the narrow, thick, convex and grooved 
frontal border : basal lobes subtriangular, small, swollen, 
slightly projecting laterally, in length about one-sixtn 
length of glabella and one-fourth its basal width, marked 
off by strong deep furrows curving back to meet neck- 
furrow at right angles; two pairs of very short lateral 
furrows present, the posterior pair strong and oblique 
marking off on each side a small, very narrow lateral lobe 
close to anterior end of basal lobes and mainly composed 



657 


some new Carboniferous Trilobites. 

of 2-3 fused tubercles; anterior pair of lateral furrows 
being only represented by small, short transverse pits just 
behind the middle constriction of glabella ; a weak but 
rather broad slightly arched groove or gap interrupting 
the tubercular ornamentation crosses the base of the 
central lobe of the glabella and connects the anterior ends 
of the basal lobes marking off a slightly swollen, narrow 
vestigial preoccipital lobe. Surface of glabella minutely 
granulose and covered with coarse, round tubercles set at 
mostly their own diameter apart, but in no definite order 
except for the 5-6 which form a line along the neck- 
furrow. Fixed cheeks and palpebral lobes very narrow. 
Facial sutures with anterior branch curving strongly out¬ 
wards before cutting front margin, the posterior branch 
bending sharply outwards behind eye so as to cut the 
posterior edge of the head-shield at an acute angle at the 
slight geniculation of the occipital segment. Neck-ring 
very wide, flattened, tuberculate. Free cheeks sub-tri¬ 
angular, longer than wide, convex, arching down steeply 
on each side in their outer two-thirds, bearing rather small 
reniform elevated eyes about one-third the length of the 
cheeks and situated close to the glabella at less than 
half its length. Surface of free cheeks covered with 
coarse tubercles like those on glabella but more widely 
spaced and roughly arranged in lines concentric to lateral 
margin of head-shield, (lenal angles sub-rectangular, 
armed with very short small points. Lateral border of 
cheeks formed by a broad, smooth, concave band having 
a narrow raised rim with a thick, deeply-grooved vertical 
outer face. Occipital furrow deep, marking off narrow 
rounded occipital segment bearing a few tubercles, and 
rather suddenly slightly bent back and down at one-third 
its length from the side of the glabella. 

Dimensions .— 

(No. B.G. 8002.) 

mm. 


Length of head-shield. 12*0 

Width of head-shield . 15*0 

Length of glabella. 10*0 

Width of glabella at front. 7*0 

Width of glabella at base. 3'5 


Horizon and Locality .—Lower Carboniferous, Clitheroe, 
Lanes. 
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Remarks .—The above-described new genus and species 
is founded on one well-preserved head-shield with the 
surfaoe and test unworn and perfect except for a small 
portion of the upper surface of the anterior end of the 
glabella and the visual surface of the eyes and neck-ring. 

With regard to its affinities, the Russian species Griffith - 
ides spinosus Weber (1937. pp. 7 1, 136, t. viii. figs. 16-19), 
from the Carboniferous of the Urals possesses nearly the 
same shaped glabella (so far as it is preserved) and similarly 
well-defined basal lobes, together, as Weber mentions, with 
a “ vestige of a preoccipital lobe,” which is important, 
and “the probable presence of lateral furrows,” as well as 
a similar coarse tuberculation. The head-shield of the 
Turkestan trilobite which Weber named PhiUipsia bitu- 
mulata (1932, pp. 46, 125, t. iv. figs. 1-15, text-fig. 12), 
has many of these characters and may be also allied to 
our species. The slight marginal geniculation of the 
occipital segment in our specimen is like that in Or. 
(Cyphiniutn) alapaicus Weber (1937, pp. 79, 138, t. ix. 
figs. 23-25), and the trace of a preoccipital lobe, though 
it is only shown in our specimen by a transverse gap in 
the tuberculation in front of a slight basal swelling of the 
neck of the glabella, also suggests that subgenus or genus. 
But in the general character of the head-shield and shape 
and furrows of the glabella (apart from the incipient pre- 
occipital lobe), as well as in the coarse tuberculat on of 
the glabella and cheeks, we are reminded of Oriffithides 
seminiferus (Phillips) (Woodward, 1883, p. 28, pi. v. fig. 14 ; 
Weber, 1937, p. 73, t. viii. figs. 26-29, t. xi. fig. 13), 
which, however, is not congeneric and must also be 
removed from Oriffithides. 

It is probable that the species from the Upper Carboni¬ 
ferous of Silesia, described by Roemer (1870, p. 79, t. viii. 
figB. 24, 25), and Schwarzbaoh (1935, p. 435, t. xxvii. 
figs. 6-9) as PhiUipsia margaritifera, is a species with some¬ 
what close affinities. 

If we adopt either Woodward’s or Weller's definition of 
Oriffithides, the fact that the glabella in our new speoies 
has a marginal frirrow and border in front of it, as well as 
a slight transverse oonstriotion and the possession of a 
weak pre-ocdpital lobe and lateral furrows, separates it 
frcftn that genus. The shape of the glabella and its other 
characters prevent us putting it either in the genus 
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Cyphinium or in Cyphinioidea, but because of its possession 
of only an incipient pre-occipital lobe we may give it the 
new generic name Eocyphinium and associate it generi- 
cally with the above-mentioned species Or. apinoaua 
Weber. 

We may note that Parkinson (Q. J. G. S., vol. lxxxii. 
1926), in his paper on the “Faunal Succession in the 
Carboniferous Limestones at Clitheroe and Pendle Hill, 
Lancs.,” records the trilobites Griffit,hides globiceps and 
Phillipaia gcmmvlifera from the Salt Hill Knoll Series, 
but the present author has not seen his specimens, and 
to neither of these species can this Clitheroe specimen be 
referred. 

Eocyphinium ? bivium , sp. nov. (PJ. IX. figs. 2, 2a, 2 b.) 

Pygidium nearly aB long as wide, sublanceolate, bluntly 
pointed behind, sides gently arched. Axis long, promi¬ 
nent. tapering very slowly to blunt truncated tip, sub- 
trapezoidal in cross-section, having steeply sloping sides 
and somewhat broad flattened top, composed of 16-18 
rings bearing small tubercles on their surface and having 
small nodular lateral swellings alongside the axial furrows. 
Pleural lobes with inner two-thirds flat and nearly hori¬ 
zontal, but outer third arched down rather steeply to 
limb ; pleurae rounded, simple, unfurrowed, the first 3-4 
pleurae having bifurcated ends, the anterior branch of 
which is prolonged on to the limb as a narrow transverse 
short ridge nearly reaching the margin of the pygidium, 
the posterior pleurae having traces of similar but nearly 
detached ends on the limb ; interpleural furrows strong, 
ending abruptly at marginal furrow. Limb depressed, 
gently convex, nearly horizontal, distinctly marked oft’ 
worn pleural lobes. 

Dimensions .— 

(No. B.G. 9088.) (No. B.G. 9082.) 

mm. 


Length of pygidium . 8*5 

Width of pygidium. 9-U 

Width of axis at front end. 8*0 


Horizon and Locality .—Upper Carboniferous Limestone 
Group (Calmy Limestone), Linn Spout, Dairy, Ayrshire. 

Remarks .—This species, which is only represented in 
Mr. Biegg’s Collection by the interior of a nearly perfect 
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and complete pygidium (No. 9089), and by the internal 
cast (No. 9082) of the same specimen, has somewhat 
peculiar features, and its generic reference is uncertain. 
The distinct and slightly convex limb, which is clearly 
marked off from the pleural lobes and has a different 
inclination, but especially the presence of more or less 
detached ends of most of the pleurte crossing it, resemble 
the illustration and description of the pygidium of the 
Russian species Griffithide » spinosm Weber (1937, pp. 71, 
136, t. viii. figs. 1G, 19), the reference of which to the 
genus Griffithides was doubted by Weber. The resemblance 
of the head-shields of that species and of that of Eocyphi- 
nium ditheroense above-described, has been already 
pointed out, and we may add that, apart from the presence 
of an incipient pre-occipital lobe on the glabella, the 
Australian species described by Mitchell as Phillipsia 
rollinsi Mitchell (1918, p. 444, pi. xlvi. figs. 1, 2 ; pi. xlviii. 
fig. 8) has a very similar glabella, while in the pygidium 
of that species (1918, pi. xlvi. figs. 3-5) the shape, cross- 
section and number of segments in the axis, as well as the 
crossing of the limb by the ends of the pleura*, appear to 
indicate a close affinity. In this extension of the pleural 
ends on to the limb, the Russian species Ph. kirgisica 
(Weber, 1932, pp. 44, 124, t. iii. figs. 38-50 ; 1937, pp. 51, 
150, t. v. figs. 42-46, text-fig. 44) from Turkestan bears 
a great resemblance, but the pygidium has a different 
shape and the axis is not trapezoidal in oross-section. 

On the strength of the resemblance of this Dairy 
specimen to the pygidium of Gr. spinoms we may refer 
it to the genus Eocyphinium with some confidence. 

Genus Weberidks, nov. 

Weberidea mucronatus (McCoy), var. nov. traqmiri. 

(PI. XI. figs. 1-4.) 

Head-shield semi-circular, with narrow rounded border 
in front of glabella. Glabella composed of (1) a pyriform 
median lobe moderately convex, more or less swollen 
posteriorly towards narrow neck, slightly indented on each 
side at anterior end of eyes, covered with small closely-set 
round tubercles, and (2) a pair of small elongated, acutely 
triangular basal lobes, each as wide as the neck and 



some new Carboniferous Trilobites. 661 

strongly marked off from it by oblique furrows. Facial 
sutures with anterior branches curving semi-circularly 
outwards in front of eyes; posterior branches short, 
divergent* cutting posterior edge of head-shield at an 
acute angle. Neck-ring with small median tubercle. Free 
cheeks sub-triangular, granules©. with rather long genal 
spines curving slightly inwards; lateral border with 
bevelled edge, doublure rather wide, gently convex, con¬ 
centrically striated; eyes lunate, large, elevated, extending 
nearly half the length of the glabella ; palpebral lobes 
semi-circular, projecting and upturned. Pygidium semi- 
oval to semi-elliptical, armed posteriorly with short 
pointed mucro. Axis long, conical, prominent, convex, 
not excavated or flattened at sides, less than one-third 
width of pygidium at front end. tapering gradually to 
tip, composed of 16-17 rounded annulations bearing 
small transverse tubercles on or near then posterior edge 
Pleural lobes with inner half nearly horizontal, outer half 
arched down, composed of 9-10 rather flattened finely 
granulated pleurae with steeply truncated and angu- 
lated posterior edge bearing line of granules. Limb 
depressed, smooth, rather wide, nearly horizontal, slightly 
convex, not sharply marked off from pleural lobes, without 
any strong marginal furrow, having a narrow bevelled 
edge concentrically striated ; mucro short, acutely pointed, 
arising rather abruptly from limb ; doublure convex, wide, 
concentrically striated. 

Dimensions .— 


(No. B.M. 104.) 

mm. 

Lengt h of head-shield. 8-00 

Width of head-shield. 12*00 

Length of glabella . 6*75 

Width of glabella in front. 5*00 

Width of glabella across basal lobes.. 4*25 

(No. B.M. 102.) 

mm. 

Length of pygidium (without mucro) 8*00 
Width of pygidium at front. 8*00 


(No. B.M. 103.) 

Length of pygidium with mucro .... 10*00 

Horizon and Locality .—Shale in Lower Carboniferous 
Series. Garple Burn, Muirkirk,.Ayrshire. 
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Remarks.— -This type of pygidium agrees with one 
figured by Woodward (1883, pi. iv. fig. 12), from the same 
horizon and locality as referable to PhiUipsia eichwaldi 
(Fischer) var. mucronata McCoy, but it is not precisely 
identical with MoCoy’s Ph. mucronata (1844, p. 162, pi. iv. 
%• 5), judging from his figure and description, nor iden¬ 
tical with Or. mvcronatua Girty, 1910, which Weller (1936, 
p. 707) puts in his genus Paladin, though the genotype 
seems to possess many features in common. But Tra- 
quair’s Scotch specimens (1869, pp. 213-218, pi. xvi. 
figs. 1-7), which he ascribed to MoCoy’s species and put 
in the genus Griffithides, appear to be identical with the 
variety above described, though not belonging to Port- 
lock’s genus of that name or strictly agreeing with MoCoy’s 
species. Woodward (1883, p. 23, pi. iv. figs. 1, 3, 12, 15) 
figured these and similar specimens from Scotch localities 
under the name Ph. eichwaldi var. mucronata. Klebels- 
berg (1912, p. 516, t. xxiii. fig. 14) and Schwarzbach (1935, 
p. 432, t. xxvii. fig. 1) would restore MoCoy’s PhiUipsia 
mucronata to specific rank, but would keep it in that 
same genus. The free cheek from the Fourth Limestone, 
Dairy, figured by Woodward (1883', pi. iv. fig. 11) as Ph. 
eichwaldi, also possesses characters apparently indistin¬ 
guishable from that of the head-shield No. 104 in Mr. 
Begg’s collection, on whioh the above description is based, 
the peculiarities of the cephalic border being well shown. 

There has been much confusion and uncertainty about 
the species “Asaphus” eichwaldi (Fischer), as Traquair 
(1869, p. 213), Woodward (1883, pp. 22-25), Mitchell 
(1918, pp. 440, 451, 477) and Weber (1937, pp. 63, 64,134) 
have observed, no general agreement as to its character 
and synonymy existing amongst palaeontologists. Much 
latitude in the application of the specific name has been 
common. Bell (1929, p. 186, pi. xxxv. figs. 3-6) would 
even inolude the Canadian species Ph. howi Billings in it. 
We may observe that Fischer and Eichwald founded it on 
a pygidium, and the head-shield was first described by 
Woodward. The generic reference of the species has also 
varied, and Weber (1937) was uncertain whether to place 
it in PhiUipsia or Griffithides, but neither of these genera 
can strictly be regarded as containing it, nor can any of 
Weller’s new American Carboniferous genera be made 
to include it satisfactorily, so that the new generic name 
Weberides is proposed for this and allied species in honour 
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of the Russian palaeontologist, who has done so much 
work in describing the many Carboniferous trilobites of 
that country, In many respects it considerably resembles 
Or. hdugini Weber (1937, p. 74, t. viii. figs. 32, 33) 
and also his Ph. eichwaldi var. mucronata (1937, t. vii. 
figs. 20, 23 6), and to a less extent Ph. ccelata McCoy 
(1844, p. 161, pi. iv. fig. 4), which Woodward (1883, p. 22) 
put as a synonym of Ph. eichuxUdi. But the nearest 
British ally of our new variety is Oriffithides shunnerensis 
King (1914, p. 390, pi. xxxii.j from the Millstone Crit of 
Yorkshire; its head-shield and glabella have the same 
essential characters, though the basal lobes are less deve¬ 
loped ; the pygidium, however, is slightly different and 
has no mucro, but this may not be considered an essential 
generic feature any more than in Dalmanites. Weber 
(1933, pp. 33, 77), indeed, stated that this Yorkshire 
species showed the greatest resemblance to the above- 
quoted Or. lutugini, and that the American form Ph. 
sangamonensis Meek and Worthen (Girty, 1915, p. 265, 
pi. xviii. figs. 10-13) was allied, but Weller (1936, p. 713) 
put the last-mentioned species as the type of his new genus 
Ameura, remarking that Ph. eichwaldi was suggestive of 
that genus, while he regarded Or. lutugini and Or. transilis 
Weber (1933, pp. 37-41, t. ii. figs. 17-22, text-fig. 19) as 
species resembling his genera Kaskia and Paladin (1936, 
pp. 707-8). 

The type of McCoy’s Phillipsia mucronata, which came 
from the Carboniferous Limestone of Ireland (1844, p. 162, 
pi. iv. fig. 5), has not been examined by the present author, 
■and the figure and description in which he states that the 
pygidium is smooth and ends in a “ short, mucronate 
obtuse (not acute) point,” are not sufficient to define the 
species, but we may follow the accepted interpretation of 
its characters given by Woodward and lately by Schwarz- 
bach. Weber (1937, pp. 64, 134, t. vii. figs. 18-24) refers 
certain Russian specimens with a query to Ph. eichwaldi 
var. mucronata McCoy, which seem to be almost indistin¬ 
guishable from our Muirkirk form. 

Weber ides mucronatus (McCoy) var. nov. lata. 

(PI. XI. figs. 5, 5 a.) 

This variety, which is founded on a pygidium (B.G. 7851) 
.from Leslie, Fife, is distinguished from the variety tra- 
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quairi by its broader and more semi-circular outline, its 
narrower limb and more rapidly tapering axis, whioh has 
rather fewer rings. The first two or three pleurae are also 
produced across the limb, with their ends bifurcated by 
the oblique extension of the angulation formed by the 
steeply truncated posterior edge so as to divide their tip 
into a larger anterior and a narrower depressed smaller 
posterior half. In other respects the pygidium is like 
the var. traquairi, the ornamentation being apparently 
the same, and a short mucro is also present. 

Dimensions .— 

(No. B.G. 7861.) 

mm. 


Length (without muoro). 7-5 

Width (without muoro). 10-0 


Horizon and Locality .—Lower Carboniferous Series, 
Leslie. Fife (B.G.7851). 


Weberides parilis, sp. nov. 

(PI. X. figs. 5, 5 o, 5 b.) 

Pygidium semi-oval, elongate, longer than wide, 
narrowly rounded or bluntly pointed posteriorly. Axis 
prominent, long, slowly tapering to bluntly pointed 
elevated end, slightly arched longitudinally, convex in 
cross-section anteriorly, but posteriorly Blightly flattened 
on crest and trapezoidal in cross-section, having its sides 
somewhat flattened, sloping, and excavated, composed of 
18-20 rings (of which the last 8-10 seem to be interrupted 
in the middle), each bearing a row of minute tubercles with 
ffmall nodular swellings at their base on each side. Pleural 
lobes gently arohed down, composed of 10-12 somewhat 
flattened or gently convex pleurae successively decreasing 
in size posteriorly and inclined at about 46° or less to the 
a vial furrows, each pleura having a line of sub-median or 
post-median minute tubercles along the truncation of its 
thickened posterior edge. Limb gently convex, sharply 
marked off from pleural lobes by marginal furrow, nearly 
horizontal, widening gradually to posterior extremity, 
surrounded by very narrow marginal rim ; surface of limb 
very finely granulated and with very delicate undulating 
discontinuous oonoentric strise near edge. 
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Dimemions .— 

(No. B.G. 9094.) 


mm. 

Length of pygidium .. 8*00 

Width of pygidium. c. 6-50 

Width of axis at front . 2-75 


Horizon and Locality. —Upper Carboniferous Limestone 
Series (Calmy Limestone), Linn Spout, Dairy, Ayrshire. 

Remarks .—There is only one pygidium (B.G. 9094) in 
Mr. Begg’s collection on which this species is founded, 
but its characters are such as to suggest special relations 
with Cyphinium kumpani Weber (1933, pp. 50, 84, t. iii. 
figs. 1, 5, 30, text-fig. 25), and we may also observe its 
resemblance to Ditomopyge yungchangensis Wang (1936-7, 
p. 351, pi. i, figs. 1-4 c) from China and to Or. ? praeper- 
micus Weber (1933, pp. 42, 89, t. iii. figs. 19-21 ; 1937, 
pp. 76, 138, t. ix. figs. 2-5), which is comparable with 
Pseudophillipsia dedans Gemm., in its pygidial characters. 
We may note that Weber remarks that C. kumpani is 
difficult to distinguish from “ Oriffithides ” transilis Weber 
(1933, pp. 37, 78, t. ii. figs. 17-22). The large number of 
rings on the axis and the lateral nodules, as well as the 
trapezoidal cross-section in the Dairy specimen, also 
resemble Or. trapezoidalis Weber (1937, pp. 75, 138, t. viii. 
fig. 49; t. ix. fig. 1) from the South Urals, and the general 
shape of the pygidium on which that species was founded 
is similar. The pygidia from Beith, which Woodward 
(1883, pi. iv. figs. 9, 13) figured as Phillipsia eichwaldi 
(Fischer), seem to be identical with our new species. We 
may also observe its resembance to the so-called Phillipsia 
latilimbata Sohwarzbach (1935, p. 437, t. xxix. figs. 18, 19) 
from the Upper Carboniferous of Silesia, but none of these 
species have pygidia with the essential characters belong¬ 
ing to Oriffithides or Phillipsia , and they agree much more 
closely with Cyphinium and the adult Ditomopyge . Un¬ 
fortunately, we do not know the head-shield belonging to 
this pygidium from Dairy *. 

It may be mentioned that in the Geological Survey 
Memoir on North Ayrshire (1930), by J. S. Richey and 
others, it is stated (op, cit. p. 176) that trilobites are abun¬ 
dant in the “ Upper Linn (Calmy) Limestone,” at Linn 

* Since the plates were drawn and this paper in print Mr. R. Tripp 
of Glasgow has sent me head-shields associated with similar pygidia 
whioh possess all the characters of Weber idea, and are alliea to 
W, ehunnermtis (King). 

Am. is Mag, N, Hist . Ser. 11. Vol. ix, 46 
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Spout, and on p. 249 the following species are recorded 
from North Ayrshire :—Phillipsia eichwaldi (Fisoh.), Ph. 
derbienaia (Martin), Ph. gemmvlifera (Phill.) Oriffilhides 
mesotuberculatus McCoy and Bmchymeiopm sp. 

In the Hunterian Museum of the University, Glasgow, 
there are pygidia from Bowertrapping, Dairy (A. 35, 37, 
490), and from Gair, Carluke (A. 36, 492), completely 
agreeing with Mr. Begg’s specimen from Linn Spout, 
which are associated with head-shields resembling Weber- 
idea mucronatua var. traqmiri (though none of the speci¬ 
mens are perfect), so that we are led to refer W. parilis 
4o that genus rather than to Cyphinium. 

Weberides dalriensis, sp. nov. 

(PI. X. figs. 4, 4 a, 4 6.) 

Pygidium semi-elliptical. Axis long, prominent, gently 
arched longitudinally, trapezoidal in cross-section, having 
a flattened crest and slightly excavated sides, tapering 
slowly to abruptly truncated blunt end, composed of 
15-16 rings, eaoh swelling out into a small nodule on axial 
furrows. Pleural lobes with inner two-thirds horizontal 
and flattened and outer third arched down, composed of 
10-11 flattened imbricating very finely granulated pleura 
having their posterior edge obliquely truncated and 
furnished with a line of minute tubercles; interpleural 
furrows deep. Limb sharply marked off from pleural 
lobes and less steeply inclined, gently convex, rather wide, 
but of uniform width, finely granulated, and surrounded 
by a very narrow flattened marginal rim. 

Dimensions .— 

(No. B.G. 9080.) 


mm. 

Length of pygidium.. 9-0 

Width of pygidium. 10*0 

Width of aide at front end ... 3*0 


Horizon and Locality .—Upper Carboniferous Limestone 
Series (Calmy Limestone), linn Spout, Dairy, Ayrshire. 

Remarks .—The pygidium above described is complete, 
except for part of the limb and one pleural lobe. It differs 
from the species W. parilia by its semi-elliptioal shape, by 
the fewer axial rings, and by the limb being of uniform 
width all round and granulated but not concentrically 
striated. The character of the pleurae and of the axis, 
especially in the number of its rings and its trapezoidal 
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cross-section, suggest a comparison with C. kumpani var. 
planihba Weber (1933, pp. 53, 86, t. iii. figs. 9, 29 ; 1937, 
p. 81, t. ix. figs. 30, 31, 34, 35), from Russia, but it also 
resembles some forms which have been often referred to 
or compared with the so-called Phillipsia [Weberidesi] 
eichwaldi (Fischer) (see remarks under Weberides mucro- 
natus (McCoy), var. nov. traquairi), and it may best be 
put in the Bame genus. 

Genus Gbiffithides Portlock. 

Oriffithides ? ambiguus, sp. nov. 

(PI. XI. figs. 6, 6 a. 6 5.) 

Pygidium semi-circular. Axis conical, convex, promi¬ 
nent, about one-third the width of the pygidium at. front 
end, tapering rather rapidly to bluntly pointed tip, com¬ 
posed of 12-13 rounded rings bearing small tubercles. 
Pleural lobes steeply arched down on outer half of limb, 
composed of 11-12 rounded pleurae thinning out in their 
feeble continuation across inner half of limb, bearing 
row of small tubercles, and separated by well-marked 
interpleural furrows on pleural lobes, which end on the 
limb in rather deep pits. Limb concave, of uniform 
width, rather narrow, slightly upturned, not marked off 
by any furrow from pleural lobes but nearly at right 
angles to them, partly crossed by pleural continuations ; 
doublure of limb convex and concentrically striated. 

Dimensions .— 

(No. B.a. 7570.) 

mm. 


Length of pygidium. 5-5 

Width of pygidium. 0-0 

Width of axis (front end). 3-6 


Horizon and Locality .—Carboniferous Limestone (Upper 
Limestone), Balladoole, Isle of Man. 

Remarks .—The single small specimen on which this 
species is founded is nearly perfect; the limb with its 
pleural continuations is complete on the left side, while 
on the right side a portion of its lower surface (doublure) 
is shown. The concavity of the limb, its non-demarcation 
by any marginal furrow from the pleural lobes, and the 
extension of the pleura across part of it suggest its refer¬ 
ence to Oriffithides. Portlock’s unnamed pygidium (1843, 
pi, xi. fig. 12) bears some resemblance to it. But Weller 

46* 
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(1936, p. 705), in his definition of that genus, states that 
the axis is low, which is not the case in our specimen, the 
axis being elevated and prominent, as in Weller’s genus 
Exoohops (1936, p. 707) which is nearly allied to Griffithidee. 
But as we are ignorant of the head-shield belonging to 
this Balladoole specimen, and as Exochops is founded on 
cranidial characters, it is safer to plaoe it provisionally in 
Oriffithides, for the pygidium much resembles that of the 
true genotype Or. longiceps Portlock (1843, p. 310, pi. xi. 
fig. 7 b), which Woodward re-defined and figured (1883, 
p. 33, pi. vi. figs. 7-9); this species, as others of the genus 
according to Portlock, having an upturned limb. The 
variety angusta Woodward (1901, p. 153, pi. viii. figs. 6-8), 
which Weber records also from Russia (1937, p. 68, t. vii. 
figs. 32, 33,37, text-fig. 59), may also be compared. The 
deep pits at the ends of the interpleural furrows on the 
limb are peculiar to our new species, but the rounded 
pleuree are like Weber’s variety rotundipleurata (1937, 
pp. 59, 135, t. vii. figs. 36, 37), of his Or. longiceps. 

Genus Ctxmmingella, nov. 

Cummingella balladoolensis, gen. et sp. nov. 

(PI. X. figs. 1-3, 3 a.) 

Head-shield semi-elliptical, rather longer than wide, 
transversely convex, very slightly convex longitudinally. 
Glabella sub-oblong, slightly hour-glass in shape, widening 
a little in front of a weak median transverse constriction, 
very slightly convex but gently arched down in front 
with sub-truncate rounded anterior end, extending in 
front of cheeks and slightly projecting, so as to completely 
cover and slightly overhang the frontal border; basal 
lobes small, rounded-sub-quadrate, not swollen, each about 
one-fourth basal width and one-sixth the length of the 
glabella; basal furrows strongly ourved, meeting neck- 
furrow at right angles; three pairs of very short fine 
lateral furrows present, situated at median constriction of 
glabella, the two posterior pairs gently curved and directed 
backwards, the anterior pair much shorter and diverging 
forwards. Surfaoe of glabella bearing a few tubercles, 
one being situated at the inner end of each of the two 
anterior lateral furrows. Neok-ring rather wide, nearly 
flat, with median tubercle on posterior edge ; neck-furrow 
strong, straight. Fixed cheeks and palpebral lobes very 
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narrow. Facial sutures with anterior branch close to and 
nearly conoentric with side of glabella. Free cheeks 
elongated, longer than wide, convex, arched down on 
each side ; eyes large, semi-lunate, extending nearly half 
the length of the glabella and closely placed against 
it, occupying most of the surface of the cheeks and 
having on outer side a strong underout furrow ; border 
of cheeks convex, thick ; marginal furrow shallow ; surface 
of cheeks finely and closely pitted and granulated. Occi¬ 
pital segment straight, gently convex ; occipital furrow 
strong. (lenal angles with short sharp spines directed 
straight back. 

Dimensions .— 

(No. B.G. 8601.) 


mm. 

Length of head-shield . 7*50 

Width of head-shield. 10*00 

Width of glabella at front. 4*50 

Width of glabella at base. 4*25 


Horizon and Locality. —Carboniferous Limestone (Upper 
Limestone), Balladoole, Jsle of Man. 

Remark's. —There are two head-shields in Mr. Begg’s 
collection representing this species, one of which is nearly 
perfect. A third specimen, consisting only of the glabella, 
occurs on the same small piece of rock as the pygidium, 
lying within 10 mm. of it and described separately below. 
The characters of the head-shield are hardly distinguish¬ 
able from some of those of the so-called “ Phillipsia ” 
derbiensis (Martin) as defined by Woodward (1883, p. 12, 
pi. i. figs. 1-8), except for the presence of some tubercles 
on the glabella, such as in Ph. sp. no. 8 (Weber. 1937, 
p. 59, t. vi. fig. 37), and the granulation and pitting of the 
oheeks as well as the presence of short genal spines 
are further points of difference. Weller (1936, p. 705) 
has pointed out that Ph. derbiensis cannot be ascribed 
to the genus Phillipsia, the shape of the glabella and 
absence of a border in front of the glabella being the chief 
distinctive features. 

The pygidium of that species as figured by Woodward 
is quite distinct from the one associated with the present 
head-shields, which has the following characters :—Pygi¬ 
dium semi-circular; axis convex, oonical, prominent, 
gently arched longitudinally, more than one-third the 
width of pygidium at front end, composed of 12-13 ringB 
bearing small tubercles, and having weak nodular swellings 
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on axial furrows. Pleural lobes with inner half horizontal, 
outer half steeply arched down, composed of 7-8 pleurse, 
most with a sharp submedian ridge, the first two pleurte 
crossing the limb and there bifurcating, the rest ending 
abruptly at inner edge of limb. Limb depressed, flattened, 
smooth, of uniform width all round, sharply marked off 
from pleural lobes and less steeply inclined; narrow flat 
rim present round outer edge of limb. 

Dimensions .— 


(No. B.G. 8601s.) 

nun. 


Length of pygidium . (VO 

Width of pygidium. 8-6 

Width of axis at front . 3 5 

Width of limb . PC 


Horizon and Locality. —Lower Carboniferous (Upper 
Limestone), Balladoole, Isle of Man. 

Remarks. —The solitary pygidium above described, 
though unlike that figured by Woodward for Ph. derbiensis, 
is almost identical with numerous pygidia from Settle, in 
the Sedgwick Museum, associated with head-shields attri¬ 
buted to “ Ph.” derbiensis, and apparently so determined 
by Woodward, but the limb in some of them seems to 
be less sharply marked off from the pleural lobes, though 
when the test is missing the separation of the limb is more 
distinct. Oriffithides carringkmensis Ether. (Woodward, 
1884, p. 41, pi. ix. figs. 6 o, b), from Longnor, Derbyshire, 
which was founded on a pygidium with very similar 
characters probably belongs to the same genus, and the 
pygidium from the Mosoovian of Spitzbergen, which 
Holtedahl (1911, p. 39, t. v. fig. 16) compares with 
Or. carringkmensis , appears to be much like the Balladoole 
example. Weber (1937, pp. 62, 53, 131,132, t. v., vi.) has 
described several varieties of “ Ph." derbiensis from 
Russia having pygidia possessing closely similar characters 
to those present in the Manx specimen, except that 
the axis is less conical in shape. Such are his varieties 
named belgica (Weber, 1937, p. 66, t. vi. figs. 16, 17) and 
polonica (Weber, 1937, p. 66, t. vi. fig. 18). 

Our new species and the commonly styled Ph. derbiensis 
oannot be put in the genus PhilUpsia because of the com¬ 
pletely different head-shield and pygidium, and the name 
CummingeUa is proposed in memory of one of the 
pioneer geologists in the Isle of Man. 
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EXPLANATION OF THE PLATES. 

Plate VIII. 

Fig. 1. CyphiniouUs a$hfeUensi* gen. et sp. nov. Imperfect head- 
shield of complete enrolled specimen. X 5. Lower Carboni¬ 
ferous (Ashfell Limestone), near Kirkby Stephen, Yorks. 
(B.G. 7853.) 
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Fig. 1 a. Side-view of same head-shield, x 6. 

Fig. 2. Pygidium and part of thorax of same specimen, x 5. 

Plate IX. 

Fig. 1. Eocyphimum clitheroense, gen. et sp. nov. Head-shield, x 4. 

Lower Carboniferous, Clitheroe, Lancs. (B.G. 8602.) 

Fig. 1 a. Side-view of same head-shield. x4. 

Fig. 2. Eocyphinium f bivium , gen. et sp. nov. Pygidium. x/5. 

Upper Carboniferous lameetone Group (Calmy Limestone), 
Linn Spout, Dairy, Ayrshire. (B.G. 9089.) 

Fig. 2 a. Ditto. Side-view of same specimen. X 6. 

Fig. 2 b. Ditto. Outline cross-section of pygidium of same specimen. 
X 5. 

Plate X. 

Fig. 1. Cummingrfla balladoolensis, gen. et sp, nov. Head-shield. 

X5. Carboniferous Limestone Series (Upper Limestone), 
Balladoole, Isle of Man. (B.G. 8601.) 

Fig- 2. Ditto. Anterior view of another head-shield. Xfi. Same 
horizon and locality. (B.G. 8601 a.) 

Fig. 3. Ditto. Pygidium of same species. x 6. Same horizon and 
locality. (B.G. 8601 a:.) 

Fig. 3 a. Ditto. Side-view of same pygidium. X 5. 

Fig. 4. Weberides dalriensis , gen, et sp. nov. Pygidium. X 5. Upper 
Carboniferous Limestone Series (Calmy Limestone), Linn 
Spout, Dairy, Ayrshire. (B.G. 9080.) 

Fig. 4 o. Ditto. Outline longitudinal section of several pleura of same 
specimen. X 5. 

Fig. 4 b. Ditto. Outline cross-section of same specimen. X 6. 

Fig. 6. Webcrides parilis. gen. et sp. nov. Pygidium. x 5. Upper 
Carboniferous Limestone Series (Calmy Limestone). Linn 
Spout, Dairy, Ayrshire. (B.G. 9094.) 

Fig. 6 a. Ditto. Side-view of samo pygidium. X 0, 

Fig. 5 b. Ditto. Outline cross-section of posterior part of same speci¬ 
men. x 6. 

Plate XT. 

Fig. 1. Weber ides mucronatus (McCoy), gen. nov., var. nov. traquairi . 

Head-shield. x4. Shale in Lower Carboniferous Series, 
Garple Bum, Muirkirk, Ayrshire. (B.G. 104.) 

Fig. 2. Ditto. Pygidium. x4. Same horizon and locality. (B.G. 
103.) 

Fig. 2 a. Side-view of same specimen. X4. (B.G. 103.) 

Fig. 3. Ditto. Another pygidium (rauoro broken). X 4. Same 

horizon and locality. (B.G. 102.) 

Fig. 4. Ditto. Small pygidium, exposing doublure, x 4. Lower 

Carboniferous Series. Leslie, Fife. (B.G. 7862.) 

Fig. 6. Weberides muvrtmatus (McCoy), var. nov. lata. Pygidium. 

x4. Lower Carboniferous Series, Leslie, Fife. (B.G. 7851.) 
Fig. 6 a. Ditto. Outline longitudinal section of several pleurae of same 
specimen. X 4. 

Fig, 6. QriffiOUdes ambiguue, sp. nov. Pygidium. X 6. Carboniferous 
Limestone) Upper Limestone), Balladoole, Isle of Maui. 
(B.G. 7679.) 

Fig. 0 a. Ditto. Side-view of same specimen, x 5. 

Fig. 0 6. Ditto. Outline cross-section of pygidium of same specimen. 
X 5. 
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LVI .—Keys to the Muscidse of the Ethiopian Region : 

Dichsetomyia-grottp. By F. I. van Emden (Imperial 

Institute of Entomology). 

The keys to the Muscidse of the Ethiopian Region * are 
here continued for the first seotion of the Phaoniinse, the 
last subfamily to be treated. From a phylogenetic point 
of view this is, of course, the last and most highly-developed 
group of the Phaoniinse, which leads over to the Muscinse. 
For reasons of expediency, however, it has been worked 
out first. As in this group a smaller proportion of the 
new species is represented in the material of the British 
Museum Ruwenzori Expedition, the descriptions of all 
the new species not contained in that material and the 
complete keys, which include preliminary descriptions 
of the species collected by that expedition, are here 
published. The full descriptions of the species pre¬ 
liminarily characterized have been typed out (as have 
those of the Anthomyiinse described in Bull. ent. Res. 
xxxii. pp. 256-268), and are available for reference in the 
British Museum (Natural History). 

The types of all the new species are in the British 
Museum (Natural History). 

Literature and synonymy are only mentioned as far 
as they are not contained in S6guy (1937, Gen. Ins. 

* The keys «o far published are found in British Museum (Natural 
History), Ruwenzori Expedition 1934-35, vol. ii. no. 3 (1939, genera 
of Muscin®, species of Qraphomyia and Mu*ca), and no. 4 (1940, genera 
and species of Ccenosiin®), and in Bull. ent. Res. xxxii. p. 251 (1941, 
genera and species of Scatophagin®, Anthomyiin®, Lispin®, and 
Fanniimo). Of the other subfamilies recognized by many authors, the 
Fucelltin® have been dealt with among the An thorny nine, the Stomoxy- 
din® (including Glossina) have been dealt with, but not keyed, in B. M. 
Ruwenzori Exp. ii. 8, the Gasterophilin© and Gyrostigmin® are 
considered Acaiyptrata (see B. M. Ruwenzori Exp. ii. 4, p. 93, and 
Hendel, 1928, Tierw. Deutsohl. 11, Dipt, ii. p. 88), the Eginiin® are 
not known from the Ethiopian Region and, together with the Cob- 
boldiin®, they are distinguished from the subfamilies here recognized 
by the presence of hypopleural set®. Ruttenia has no hypopleural 
bristles and the lower calyptra of the Muscin®, but its well-developed 
postscutellum and wing venation approach it to the 02strut-group. 
ChaidimtruB also has no distinct hypopleural set® and has the lower 
calyptra of the Muscin®, but it hew obviously lost the former. (The 
presence of a well-developed postscutellum in Ruttenia has been assumed 
by Townsend. Dr. J. Smart has been kind enough to confirm the fact 
from the single specimen in the collection of the British Museum, 
this specimen being not in London under the present circumstances,) 
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fasc. 206, Muscidee), or as far as the former is directly 
referred to. 

Hie first two connate abdominal segments are counted 
as one, so that the last entirely free tergite is the fourth. 
Abbreviations used in describing the legs :—a, anterior; 
ad, antero-dorsal; av, antero-ventral; d, dorsal; p, pos¬ 
terior ; pd, postero-dorsal ; pv, postero-ventral; v; ventral. 
In using these expressions the leg should be imagined 
to be extended in a straight line at right angles to the 
longitudinal axis of the body. 

Other abbreviations:— 

acr, acroatichal bristles or hairs. 
dc, dorsocentral bristles. 
h, humeral cross-vein. 
ia> intra-alar bristles. 
m, fourth vein. 
tn~m, posterior cross-vein. 
npl, notopleural set®. 
ph , posthumeral seta. 
post, postautural. 
pra, prealar bristle. 
prsc, prescutellar. 

Definition of the Dicbmtomyia-oyuovy. 

The character, which defines this group from the bulk 
of the Phaoniinse, is the setulose pteropleura. However, 
as I have found pteropleural hairs in a single species, 
whioh clearly belongs to the Limnophora-&ggrega.te, the 
present group must be restricted to those Phaoniinse 
with setulose pteropleura, in whioh either the prostemum 
or vein r x or both are setulose, and in which the arista 
is long-plumose. The pm is almost always very distinct. 

But for Qraueria Curr., all the species have the pro¬ 
stemum sfctulose, and Qraueria deviates also in some 
other important characters. 

Habits. 

This group is apparently of little or no economio 
importance, though most of the material at hand has 
been sent for identification by practical entomologists. 
There is a possibility of a slight significance from the 
hygienio point of view, as the adults of both DicJuetomyia 
ana Pyrettina frequent feces and, at least occasionally, 
occur in houses. Almost everything which has become 
known on the biology of these genera is due to the efforts 
of Alexander Cuthbertson. 


prat, presutural. 

first posterior coll. 
r„ first vein, 
fi+g, second vein, 
third vein. 

r-m, small cross-vein. 
m, supra-alar bristle. 
sc, auxiliary vein. 

Sc, pteroatigma. 
stpl, stemopleural bristles. 
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The larvae of Dichsetomyia develop in cattle dung 
(Cuthbertson, 1634, Proc Rhodesia soi. Assoc, xxxiii. 
p. 34 ; 1637, Trans. Rhodesia sci. Assoc, xxxv. p. 22), 
and an Oriental species is * aid to have been found to 
attack Pyralid larvae boring :'n paddy stems (“ ex Pyralid 
larva ...” ; Mallooh, 1626, Ann. & Mag. Nat. Hist. (10) 
iv. p. 108). Probably they are as a rule coprophagous 
and sapiophagous. Though several labels indicate that 
adults have been taken in the country (in buBh ; in dense 
bush ; in rockBhade), there are also quite a number of 
records on the labels which show that some species 
frequent houses and laboratories ( quadrata lineata, serena, 
nigripalpis). The adults of quadrata lineata ; (Cuthbertson, 
1833, Proc. Rhodesia sci. Assoc, xxxii. p. 84), munroi , 
distanti, immaculiventria (Cuthbertson, 1836, Occas. Pap. 
Rhodesia Mus. v. p. 57) and aerena (record on label by 
R. C. Wood: Cuthbertson, 1937, Trans. Rhodesia sci. 
Assoc, xxxv. p. 22) have been observed on dung, and 
those of cuthbertaoni on apples infested with bitter rot. 

Two species of PyreUina have been found breeding in 
numbers in the large rotting fruits of the tree Cono- 
pharyngia (Apocynaceee) by Cuthbertson (1837, Trans. 
Rhodesia sci. Assoc, xxxv. p. 26; 1938, l. c. xxxvi. p. 121; 
1936, l. c. xxxvii. p. 143), and in the adult stage three 
species were found by the same author on cow-dung, 
one of them also on human faces, another on a dead bird, 
and the third also at sap exuding from a wound in a 
stem of a shrub (Cuthbertson, 1933, Proc. Rhodesia sci. 
Assoc, xxxii. p. 89; 1837, Trans. Rhodesia sci. Assoc, 
xxxv. p. 26). P. dietincta has been found on a window 
(label in the British Museum). It may be assumed that 
the larva* ooour also in decaying organio matter other 
than Conopharyngia fruits. 

Key to the Ethiopian Genera of the Dioheetomyia-grcup. 

(2). Proetemum bare. Metathoracio spiracle 
without setulose hairs. Hind tibite with 
a strong postmedian pd (almost p) seta. 

Dorsal surface of r l and r 4+ „ the latter 
to beyond r-m, setulose; m almost 
straight at apex. Psrafrontalia with a 
pair of proolinate set* (small in male); 
interfrontaBa of female with a pair of 
cruciate set*. (2-4)+3 ocr. Soutelhun 
setulose to the lower edge . Omueria Curr. 
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2 (1) Proatemum setulo#e. Meta thoracic spir¬ 

acle* always with some aetulose black 
hairs over at least ( PyreUtna) posterior 
half. Hind tibiae with 1-2 indistinct to 
moderately long pd set®. Cruciate 
interfrontal set® absent, aor hair-like, 
except usually for the prsc . 

3 (6). H t wide at apex, where it is not or only 

slightly narrower than in middle. Dorsal 
surface of all the veins (except costs) bare, 
but ventral surface of r 4+4 often setulose 
at base. Body never strongly metallic, 
at most blaok with slight brassy re¬ 
flections. Female without a proclinate 
seta on parafrontalia. 

4 (5). m practically straight in apical part. One 

small and two strong po*t dc. pr*c aer 
absent. Frontal profile much shorter 
than facial profile, frons of male as wide as 
that of female. Third antennal joint of 


male more than thrice as long as wide.. Neaveia Mall. 

5 (4). m distinctly though often only slightly 
bent forward at apox, or the other char¬ 
acters different. Dichmtomyia Mall. 


6 (3). Rg very strongly narrowed to apex, where 
it is not much wider than r-m is long. 

At least r 4+4 setulose on ventral and 
dorsal surfaces from base half-way to 
r-m. and at least one other vein setulose, 
usually several, including r v Head and 
thorax blaok with strong metallic blue or 
green reflections ; abdomen similar or 
partly or wholly orange. Both sexes 
with a strong proclinate seta on para¬ 
frontalia .. Pyrdlina Mall. 


Gbauebia Curr. 

Curran, 1935, Amer. Mus. Novit. 776, p. 27 (genotype ethelia Curr.). 

Though the strongly-developed pteropleural hairs link 
Oraueria to this group, the bare proBtemura and meta- 
thoraoic spiracle and the strong pd of the hind tibiw are 
characters of Phaonia, with which it is perhaps more 
closely related. However, some of the other characters 
are suggestive of this group or of the Muscuue, and the 
genus may be truly transitional between the Phaonia- 
group and the present aggregate. 0. ( ethelia ) Curr. 1935 
(n. syn.) is no doubt identical with (Phaonia) setinervis 
Skin, 1913. 

Neaveia Mall. 

The only species so far described is very similar in 
structural characters to Dichmtomyia polita Mall., the 
genotype of the latter genus. However, in D. polita 
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the m is very conspicuously curved forward at apex, 
and the male is holoptic. D. latifrons Mall, seems to be 
somewhat intermediate, the male being dichoptio, and 
m being curved forward as in D. polita. A second species 
has been collected by the B. M. Ruwenzori Expedition. 
In some specimens of it m is distinctly curved forward, 
so that the gap between the two genera becomes still 
narrower. 


Key 10 the Species of Neaveia. 

1 (2). ifj slightly widened from second third to 

apex, fg+g beiiig very gently curved. Thorax 
entirely pale. The basal two antennal joints, 
jowls, and face reddish yellow, palpi yellow, flavida Mall. 

2 ( 1). R g distinctly though slightly narrowed from 

second third to apex, fg+g being strongly 
curved. Thorax with a piceous suffusion 
that reaches the ph and almost reaches the 
to. Antennae, jowls, and face fuscous, 
though somewhat reddish translucent in 
places, palpi usually fuscous. 5-1-5*6 mm. 

Uganda : Ruwenzori; Kigezi District.... conwrgens, sp. n. 


DichjETOMYia Mall. 

S6guy (1937, Gen. Ins. 206, p. 343) has included several 
groups in this genus which are not really closely related 
with it. Auria Mall, and Spilopteromyia Mall, have the 
prostemum bare, the posterior spiracle without setulose 
hairs, and the hairs of the pteropleura not extending to 
the infrasquamal ridge. In Spilopteromyia, moreover, 
m is very strongly upcurved and R s thus narrow at apex. 

Papmia Mall, has, by an error of Mallooh’s, been in¬ 
cluded in his key to three genera with setulose ptero¬ 
pleura (1921, Ann. & Mag. Nat. Hist. (9) viii. p. 422). 
Actually, the pteropleura is bare and the prosternum 
haired, the spiraole without setulose hairs, all of which 
characters were oorrectly stated in the original description 
on the same page. (The specimen which served Malloch 
for his description is in the British Museum.) Papuaia, 
thus, does certainly not belong to Dichsetomyia. Lasio- 
pelta Mall, also has the pteropleura bare and cannot 
possibly be united with the present genus. 

Enderlein (1986, S. B. Ges. naturf. Fr. 1986, p. 244) oites 
as genotype of Ijophomaia End., 1927, fascictdifera Stein, 
-and S6guy (1937) albivitia Stein, but Malloch has already 
in 1928 (Ann. & Mag. Nat. Hist. (10) i. p. 468) ohoaen 
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flavipalpis Stein. As no genotype had been fixed 
previously, and as the name was included in Enderlein’s 
list, MaUooh’s fixation of Mydeea flavipalpis Stein, 1915, 
as genotype is valid. According to some ootypes in the 
British Museum this is a true Dichsetomyia, and Lopho- 
mala, thus, a synonym of that genus. 

Panaga Curr., 1928, is here treated as a subgenus, and 
Macroxantiumyia Mall., 1930, as pointed out by Curran 
(1935. Amer. Mus. Nov it. 775 , p. 20), is a synonym of it. 
The species of both Panaga and Diehsetomyia , s. str., have 
been keyed by Curran (l. c. pp. 13-23), and those of 
Panaga by Malloch (1930, Ann. & Mag. Nat. Hist. (10) v. 
pp. 473-479), but a rather considerable amount of correc¬ 
tions to the existing literature is necessary, and the 
number of species is being almost doubled in the present 
key. 

Spilogaster phasimformis Stein does not belong to 
Diehsetomyia. The specimen on which Mallooh’s state¬ 
ment was based is in the British Museum, and is Dichm- 
tomyia albivitta Stein. The black vittee are overlaid with 
dense white dust, which leads to albivitta in Stein’s key. 
The apex of the abdomen is largely black, as stated in the 
description, whereas it is said to be entirely pale in 
phasimformis. The eyes are subcontiguous (in phasim¬ 
formis separated by a narrow frons in male) as the 
interfrontalia wholly disappear, the mid-tibise have two 
setae on the posterior surface (in phasimformis 4-5 rather 
short setae), and the thoracic vittse are narrow, whereas 
they are wide and reach the humeral callus in phasim¬ 
formis. In all these characters and the size a species of 
AllttaudineUa fits Stein’s description, thus justifying 
Stein’s statement of 1919. 

Beside the species mentioned by Malloch, Curran and 
S6guy, the following Ethiopian species were said by 
Enderlein, obviously from the types in the Berlin Museum, 
to belong to Lophomala :—analis Stein, 1900, anax Speis., 
arguta Karsch, 1879, evanescens Stein, 1990, fumaria Stein, 
1906, gigas Stein, 1906, lativentris Stein, 1906, mollis Stein, 
1906, nigripalpis Stein, 1913, and pilifemur Stein, 1906. 
Of these species gigas is the type of JBthiopomyia Mall., 
and arguta, evanescens, and perhaps—in my opinion 
almost oertainly— lativentris belong, according to Malloch 
(1925, Ann. k Mag. Nat. Hist. (9) xvi. p, 365) to AUuau- 
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dinella. I have seen no description of anax Speis., and 
think this must be a manuscript name; it should be 
noted in this connection that Enderlein does not cite 
a year for this name. Spiloptera mollis has, according 
to Stein (1618, Ann. Mus. Nat. Hung. xvi. p. 191), later 
on been re-described by him as hirticeps and is obviously 
a Helina, as which it has been identified by Malloch. 
Enderlein’s reference to this species must therefore be 
due to an error of some kind. In 1935 (S. B. Ges. naturf. 
Fr. 1985, p. 244) Enderlein lists a number of species, 
among them several of the species discussed here, as 
Alluavdinella, but the sole and only character used by 
him for distinguishing AUuaudinella, Lophomala, and 
Dichsetomyia is the number of post dc (4, 3, and 2 re¬ 
spectively), so that his list cannot be used for the present 
purpose. Thus, analis, fumaria, nigripalpis, and pili- 
femur are left as additional described species of Dichse¬ 
tomyia. All the Ethiopian species but analis and graueri 
have been recognized in the material at hand. 

Key to the Ethiopian Species of Dichsetomyia. 

1 (42). Infra-alar bulla not setuloee, only 

covered with microscopic pile, (Sub* 
genua Dichwtomyia, s. str.). 

2 (13). Front tibia) without a p submedian 

seta. 

3 (8). Sides of scutellum bare on lower half. 

3 post dc . 

4 (7). Femora and tibi® wholly pale, 

5 (6). Wings entirely pale hyaline. Hind 

femora with only 3-4 strong Bet® (in 
apical fourth of av surface). Abdo¬ 
men wholly testaceous with rather 
conspicuous light, brown pruinosity, 
especially on apical half, which ie 
therefore mat . 

6 (5). Wings fuscous from apex of sc to apex 

of r g + t , the hind border of the suf¬ 
fusion lying halfway between r l+ , 
and fg+g. Hind femora with2 -3 pv 
and one av seta in basal half, and 
another av not much beyond basal 
half . 

7 ( 4 ), Femora brown. Wings not clouded. 

Bind femora with a complete row of 
7-8 av set®. Thorax black, humeri 
yellow. 

8 (3), Sides of acutellum setulose along lower 

margin (unknown in analis, but then 
four post dc present, and the abdo¬ 
men strongly blackened at apex). 


pallidula Curr. 


gibbinst , sp. n. 
conformis Curr. 
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9 (12). Four post dc, though one ortwo of them 
are more or lees weak (if-apparently 
only three, the first at least as distant 
from suture as from second). An¬ 
tennae reddish yellow. 

10(11). Thorax with a pair of blaokish, densely 
white-dusted vittae along the dc. 

Palpi reddish yellow. Abdomen 

without dark marks. mao fin Mall. 

11 (10). Thorax conoolorous, with only a small 

median spot of reddish white dust 

in front. Palpi fuscous. Abdomen 

with the first segment and the narrow 

anterior margin of the second pale, 

the remaining part piceous black, 

shining. analis Stein *. 

12 (9). Three post dc. , the first of them much 

nearer to suture than to the second. 

Third antennal joint in fuse ate, 
except near base. Thorax black 
between the ph and ia, whitish 
dusted, with the outer margins of the 
dark area and a pair of narrow vittae 
between the dc almost devoid of dust; 
pleura) largely infuscate. Palpi 

fuscous . quadrate lineate Stein. 

13 (2). Front tibia) with a p submedian seta. 

14 (27). Only two strong post dc, the anterior 

1-2 post dc much smaller and some¬ 
times even absent, the first strong 
one at least almost as distant from 
suture as from the other strong one. 

15 (20). prsc acr absent. At most one weak 

post dc in front of the two strong 
ones. Hal teres fuscous t* m con¬ 
spicuously curved forward at apex. 

Frontal profile not much shorter 
than facial profile. Third antennal 
joint less than thrice as long as wide. 

16 (19). Bides of acutellum setulose near lower 

edge. All the spicules on the costa 
small, except for the costal spine. 

Tibi» pale. Frona of male much 
narrower than that of female, about 
as wide or twice as wide as the frontal 
triangle. Anterior prat dc small or 
indistinct... polite Mall.17. 

17 (18). Femora pale ferruginous. Epaulette 

and basioostal scale reddish brown. 

Anterior prat dc small, but distinct.. polite polite Mall. 


* Outran concludes his description of Uberia Curr.: “ This species 
resembles Spilogastsr analis Stein, but the tarsi are not black.’* How¬ 
ever, liberia cannot be closely related with analis, as it has a p seta 
on the fore tibiee. 

f Halteres yellow, m usually straight near apex. Frontal profile 
much shorter than facial profile, front of male as wide as that of female. 
Third antennal joint of male more than thrice as long as wide (to be 
measured i); aee Neaveia, 
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18 (17). Femora pioeous to black. Epaulette 

and baaicostaJ scale fuscous. An¬ 
terior prst dc very small, sometimes 
indistinct. Ugakda : Ruwensori; 

Kigezi District ; Nkokonjeru. 

Belgian Como : Tshibinda. polita ugcwdana, ssp. a* 

19 (16). Sides of soutellum bare on lower half. 

Two of the spicules shortly beyond h 
much longer than the following ones, 
one of them as long as the costal 
spine. Tibi® black or brownish 
black. Frons of male as wide as 

that of female . latifrons Kail. 

20(15). prscacr very distinct. Usually two 
weak postdc in front of the two 
strong ones, the first strong post do at 
least as distant from suture as from 
the other strong do. 

21 (26). Sides of soutellum setulose near lower 

edge. Anterior prst dc always very 
small, if the femora are black. 

22 (23). Anterior prst dc strong, the first of the 

strong post dc as distant from suture 
as from the last post do. Femora 
and halteres yellow . nsavei, sp. n. 

23 (22). Anterior prst dc very small, the first of 

the strong post dc considerably more 
distant from suture than from the 
last post dc. 

24 (25). The pd apical spur of the fore tibi® 

one-half to two-thirds the length 
of the pv spur. Paramedian dark 
vitt® very narrow and broadly 
separated, hardly dilated behind 
suture and separated there by a 
densely dusted vitta which is much 
wider than they (but as in somsreni 
in one of the pale specimens). 

Coloration very variable, but the 
scutellum always translucent brown 
at sides. Femora yellow to black, 
thorax light brown to blackish 
brown . Liberia Curr. 

25 (24). The pd apical spur of the fore tibi® 

virtually as long as the pv spur. 

Paramedian dark vitt® of thorax 
less narrow and less distant, strongly 
dilated behind suture, where they are 
separated by a less densely dusted 
vitta, which is narrower than they. 

Body black, including soutellum; 
tibi® and tarsi reddish yellow, 
somewhat infusoate. sorHmrm u, sp. n. 

26 ( 21 ). Sides of soutellum bare cm lower half. 

Anterior prst dc well developed, 
though shorter than the posterior 
prst dc. Femora black. Vitt® of 
mesonotum, post d» and apical spurs 
of the fa* tibi* a* in Mur*-... dmoCurr. 

Ann. A> Mag. N. Hitt. Ser. 11. Vol. fat. 47 
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21 (14). Three strong post dc, the first much 

nearer to suture than to the second; 
if a small post dc is present inaddition 
to them, it lies between the first and 
second strong seta. Anterior prat dc 
always well developed, though some* 
times only half as long as the pos¬ 
terior prst dc . Femora (at least 
largely) mid tibia pale. 

22 (20). Sides of soutellnm setulose near lower 

edge, prsc very strong, almost two* 
thirds the length of the last dc. 

Mesonotum with a large pioeoua- 
blaek median suffusion, which 
reaches the ph mid virtually reaches 
the to. Antenna and palpi fuscous. 

Wings strongly infuacate. 7-8 mm. 

Uganda : Ruwensori . aeUata, sp. n. 

29 (28). Sides of soutellum bare on lower half. 

prsc weak to moderately strong, 
never more than half as long as the 
last dc. 

90 (89). Wings unspotted. Fore tibia with 
the normal single p seta near middle. 

Femora wholly pale (defectiva ?). 

21 (32). prsc absent. Palpi and thorax wholly 
pale, except for the metanotum, 
the triangular solerito below the 
infra-alar bulla also pale. Antenna 
reddish yellow, with the third joint 
largely infusoate ($). pra weaker 
than the second npl . dqfectiva, sp. n. 

82 (31). prsc distinct. 

83 (30). pm longer than the seoond npl, one- 

third to one-half the length of the 
anterior set. Pleura wholly pale, 
including the triangular sclents 
below the infra-alar bulla; meso¬ 
notum wholly pale. Hairs of pro- 
stemum pale and inconspicuous, 
only in single file. 

34 (35). First prst dc two-thirds to three- 
fourths the length of the secondj 
acr fine and erect, as long as the third 
antennal joint is wide. Palpi 
brownish orange. The basal two 
antennal joints dull testaceous, only 
slightly infhsoated, Mesonotum 
glossy, dust very inconspicuous. 

5 3-6*5 mm. Kenya : Chyum Hills. 

Uganda : Rpwenaari. xanthopleuris, sp. 

(34), First prst dcone-half the length of the 
seoond; acr stouter, more inclined, 
conspicuously shorter than the width 
of the third antennal joint. Palpi 
and antenna fusoous. Mesonotum 
only moderately shining, the dust 
more conspicuous, 5*5-7 mm. 

KattYA: Mt. Elgon; Aberdares . simUUma , sp. n. 
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36 (33). pra much shorter than the second npl, 

less than one-fourth the length of 
the anterior so. Pleura brown, at 
least on the apical part of the tri¬ 
angular solerite below the infra-alar 
bulla; mesonotum with more or less 
extended dark coloration. Hairs of 
prostemum stronger and more 
numerous, in double or treble file. 

37 (38). Third and fourth abdominal segments 

each with one rather weak lateral 
discal. Mesonotum pale testaceous, 
with a broad, dark brown median 
vitta, which reaches the dc, and 
which tapers from the last dc to apex 
ofsoutellum ; its median part is over- 
laid by a denser vitta of pale grey 
dust which tapers towards suture. 

Anterior ia indistinct, hardly 
stronger than the adjacent hairs 
and less than half as long as the 
posterior ia. 6-5-7-2mm. Uganda: 

Kigesi District; Ruwenzori. vitticoltis, sp. n. 

38 (37). Third abdominal segment with 2-4 

lateral discals, fourth with a com¬ 
plete row of strong discals. Meso¬ 
notum variable in coloration, but 
never with a contrasting pattern like 
that of vitticaUifi , dull ferruginous to 
pioeous-black, with paler and darker 
indefinte spots and more or less 
conspicuous ferruginous to cinere- 
# ous pollinosity. Anterior to usu¬ 
ally long, several times the length 
of the adjacent hairs, and two-thirds 
the length of the posterior to or 
longer, seldom as in vitticoUi* . munroi Curr. 

.39 (30). At least m-m and apical part of r t<fs 
with a distinct suffusion. Either 
fore tibia with two p aetse, or femora 
with a dark spot at apex. Setulose 
hairs of prostemum pale. Pleura 
wholly pale, including the triangular 
solerite below the infra-alar bulla. 

40 (41). Fore tibiae with the normal single p 

seta. Femora with a brown streak 
on apical fourth or fifth of dorsal 
surfaee. pra smaller than second 
npl. r-m with a roundish suffusion, 
the apical suffusion on and r 4+l 
beginning at level of «hw. Meso¬ 
notum with a dark brown vitta from 
neck to apex of scutellum, this vitta 
does not reach the prat dc exteriorly, 
but passes the second and third 
port do . deception, sp. u. 

41 (40). Fore tihiie with two p seta, one before 

middle, the other at two-thirds. 

Femora wholly pale, pra longer 


47* 
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than second npl r-m without a 
•affusion, the apical suffusion on 
r**, beginning opposite Sc. Meso¬ 
notum wholly pale . mffum, sp. n. 

42 (1), Infra-alar bulla setulose, in addition 
to the microsoopic pile. (Subgenus 
Panaga Curr.) 

« (44), Four post do . Mesonotum with * a 

pair of narrow black or blaokish 
s vitta along the dc t these vitta are 
densely whitish-poUinose in pos¬ 
terior view. Fourth abdominal ter- 
gite almost entirely black. Post- 
alar declivity and lower half of sides 
of soutellum setulose. Fore tibiae 
without a p seta, but with a not very 
strong ad. Wings pale (forma 
typioa) or the front part of the apical 
half more or less strongly browned 
(ssp. limbipennis Curr.). albiviUa Stein. 

44 (43). Three post dc. Mesonotum without a 
pair of narrow black vitta along dc. 

46(70). Fore tibia* without a p submedian seta. 

46 (58). Sides of scutellum bare on lower half. 

Setulose hairs of infra-alar bulla 
golden-yellow. Femora, tibiae, and 
the basal two antennal joints wholly 
pale. 

47 (46). Dorsal surface of thorax and abdomen 

wholly pale. Third antennal joint 
of male wholly orange-yellow. 

Median dusted vitta slightly wider 
and paramedian shining vitta some¬ 
what narrower. prst acr hairs of 
made hardly longer than width of 

third antennal joint. Palpi yellow. immaculivmtris Mall. 

46 (47) Abdomen with a distinct dark pattern, 
either with piceous transverse bends, 
or the apical two segments black. 

Median dusted vitta slightly nar¬ 
rower, paramedian shining vittaa 
somewhat wider. 

40 (62). Palpi yellow. 

50 (51). Thorax with a broad brown suffusion 

along middle, which widens behind 
and extends to disc of scutellum (as 
in sereno). Abdomen of female 
with broad pieeous transverse bands, 
which are narrowly interrupted in 
middle. Third antennal joint of 
male wholly orange-yellow, prst acr 
hairs of male as long as diameter of 
third antennal joint. (D. maotdi- 
ventris Mall. 1030, Curxaa, 2086, nee 
Stein, 1900. Mall. 1026).. mallochi, nom. nov. 

51 (60), Thorax wholly testaoeous to pale fer¬ 

ruginous. Abdomen with the basal 


* If without, see D. (s. air.) cmaUs Stain, p. 680. 
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two segment# wholly pale, and the 
epical two segments wholly black. 
Third antennal joint fuscous, with 
the base narrowly orange-yellow. 
prat act hairs of male twice as long 
as diameter of third antennal joint.. 

52 (49). Palpi brown. Thorax wholly pale 

ferruginous. Abdomen with a nar¬ 
row hind-marginal band on each 
segment, and a large brown suffusion 
on most of the third and fourth seg¬ 
ments, Hind femora with a com¬ 
plete row of rather long av and pv 
setae. 6*7 mm. Uoakpa : Buwen- 
*ori. 

53 (46). Bides of scutellum setulose near 

lower margin. Setulose hairs of 
infra-alar bulla black. 

54 (57). All the tibiae conspicuously infuscated. 

Palpi brown to alack. 

55 (56). 9-10 mm. Hind femora with at least 

three long, but not very strong av 
from base to middle, three strong, 
but short av near apex, and several 
rather distant pv setie. Palpi black. 
Mesonotum of female with a small 


spot of reddish-white dust anteriorly 
between the efe, of male with three 
vittss, which gradually disappear 
behind suture. (D. apical*a (Btein), 

Mall., Ourr., neo Btein) . 

56 (55). 5-7 mm. Hind femora without av or 
pv sets except near apex, where a 
few moderately strong av and, in 
male, a tuft of long and dense black 
pv seta? is present. Palpi brown. 
Mesonotum without a spot of whitish 
dust . 


57 (54). Tibiae not infuscated, or only the hind 

tibiae slightly so. 

58 (59). Mentum very stout, more than twice 

as wide as third antennal joint. 
Abdomen pale testaceous, third and 
fourth segments each with a small 
pioeous spot at hind angles, on the 
fourth segment these spots are much 
wider and almost contiguous in 
middle. Mesonotum without dusted 
vitttt when seen from behind. Hind 
femora with a row of strong av end 
pv setae over their entire length. 
Tarsi yellow, slightly infuscate to¬ 
wards apex. Palpi yellow. 

59 (58). Mentum normal, less than twice the 

width of the third antennal joint. 
Third and fourth abdominal seg¬ 
ments without spots confined to 
the hind angles, but often with ex¬ 
tended dark coloration, which is 


cuthbertsoni, sp. n. 


edwanUiana , sp. n. 


fuscitibia Stein. 


fcudoulifmh Btein. 


era$*iro*iri* t sp. a. 
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most developed on median part, but 
may reaeh the hind angles, 

00 (Off). Tarsi wholly reddish yellow, except 
sometimes for the last joint. 

01 (64). Pteropleura pale below the infra-alar 
bulla. Palpi pale yellow, seldom 
somewhat mfusoate. Post-alar de¬ 
clivity usually with some small 
setulose hairs. Abdomen often 
wholly pale. Median dusted vitta of 
mesonotum more conspicuous and 
silver-white in front, rather narrow 
and pointed behind in female. ovata Stein.02. 

02 (03). 8-11 mm. Female with a complete 
row of av set® on hind femora. 

Fourth abdominal segment some¬ 
times without disoala . ovata Stein, s. str. 

03 (02). 0-8 mm. Both sexes with only 2-5 
av set® towards apex of hind femora. 

Median dusted vitta often less 
distinct. Fourth abdominal tergite 

always with discals . ovato, var. rutila Stein. 

04 (01). Pteropleura with a black spot “ in 
front ” (obviously on the triangular 
sclerite below the infra-alar bulla). 

Palpi reddish brown. Post-alar de¬ 
clivity bare. Abdomen with the 
apices of the first to third segments 
narrowly brown { thorax rusty red¬ 
dish with four broad darker vitt®, 
the spaces between them thinly 
white-pollinose in posterior view. 

Female about 8 mm., with only two 
av set® on basal half of hind femora, 
those of apical half fine, pv surface 
without set® in basal three-quarters, graueri Curr. 

65 (60). Tarsi wholly black or brown. 5- 

7-6 mm. Thorax not dusted or 
rather uniformly dusted and the 
pollinosity not much less con¬ 
spicuous behind suture ; the median 
vitta, if present, hardly more con¬ 
spicuous and not silver-white in 
front. Post-alar declivity seldom 
individually with a few minute blaok 
hairs. 

66 (60). Wings strongly clouded along front 

margin. Third antennal joint wholly 
yellow or orange-yellow (<f only 
know). 

67 (68). Palpi testaceous. Cloud of wings 

large, extending from apex of sc 
over both transverse veins to apex. 

Hind femora with two stronger av 
hairs near base and 2-4 av bristles 
near apex, the pv surface only with 
a few stronger setulose hairs at apex, mbulosa, sp. n. 

68 (67), Palpi dark brown. Cloud of wings 

reaching to half-way between r,+, 
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and r 4 + * and to apex of the former. 
Hind femora with a complete row 
of 7-8 rather long and strong av 
setae, and two rather strong pv 

shortly before and at middle. 

60 (66). Wings hyaline. Third antennal joint 
infuseate on more than apical half, 
even in male. Palpi piceous to 
black (fusdtibia (Stem), Mall., 
Curr., nec Stein j pollens Curr., n. 
•yn.). 

70 (45). Fore tibiae with a p submedian seta. 

71 (78). Sides of soutellum bare on lower half. 

Betulose hairs of iufra-alar bulla 

g olden-yellow (though one or two 
lackish hairs may be among them). 
72 (75). pro shorter than second npl and at 
most one-half the length of the first 
post dc. Palpi yellow to orange. 
Wings hyaline, prac present. Tarsi 
and border of the calyptrn testa¬ 
ceous *, the last three Joints of the 
former infuscated. 

73 (74). Thorax with a broad dark-brown 
median suffusion, which widens 
behind and encroaches upon sou tel - 
lum, but which is sometimes vesti¬ 
gial or wholly absent. The fine 
bristly pv hairs near apex of hind 
femora shorter than the preapical av 
set®. The dark marks of the third 
and fourth abdominal segments 

suffused, if present . 

74 (73). Thorax without a dark median suf¬ 
fusion. The fine bristly pv hairs 
near apex of hind ftracra mostly 
longer than the av setae. The dark 
marks of the third and n orth ab¬ 
dominal segments with more clearly 
defined (though not quite sharp) 

boundaries . 

75 (72). pro longer than second npl and at 
least one-half the length of the first 
post do . Palpi fusoous-yellow to 

fuscous, or wings with dark suffusions 
on m~m ana in anterior part, 
•especially along apical parts of r x 
and r,** but not on r-m, Border 
of upper oalyptra and of interior 
part of lower oalyptra infuseate. 

76 (77). wings hyaline. Palpi fuscous-yellow 
to fusoous. Third antennal joint 
fuscous except at base. Hind 
femora of male with a complete row 
of long, fine av and pv set®. Thorax 


gilvioomis, sp. n. 


fumaria Stein. 


serena Stein. 


distanti Mall. 


* Tarsi and border of oalyptr® dark brown, prsc absent. See 
JO. (s. sir.) dqfectiva, sp. n., in the type of which the infra-alar bulla 
of one side bears a single black setula. 
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entirely testaceous to largely in- 
fusoate on donum. Tarsi ploeous.. piUfmvur Stein. 

77 (70). Wings with dark suffusions on t*w» 
and in anterior part, the suffusion 
along beginning half-way be¬ 
tween apices of r Y and f*., *. P&tei 
yellow to orange. Fore tibi® with 
the normal single aubmedian p seta. 

Third antennal joint wholly yeQow. vumbana, sp. n. 

70 (71). Sides of seutellum setulose near lower 


margin. Setulose hairs of infra- 
alar bulla black, pra smaller than 
second npl. 

70 (04). Hind femora with at least two quite 
strong pv set® in basal half, often 

with a complete row. [.... 81. 

80 (83). Abdomen ana palpi pale ferruginous.. hargrtaveaomm, sp. n. 

81 (82). Fore tibiae without ad set®. Meso- 

notura only with a dusted median 

•spot in front. m~m steep and only [greawtorum, sp.n. 
slightly sinuate . hargrecweBorwn hor- 

82 (81). Fore tibise with a quite strong ad 

seta in middle and a smaller one at 
three-quarters. Meeonotum with 
three dusted vitt® on presutural 

part, m-m oblique and rather [nialana, sp. n. 

strongly sigmoid . hargrtawetorum 


83 (80). Abdomen with more or lees broad 

pieeous to black bands on the last 
two or three segments, often the last 
two segments entirely or almost 
entirely dark. Palpi usually fusoous. fcuoiventri# Mall. 

84 (78). Hind femora with at most one 

moderately strong or two very weak 
pv set® in basal naif. Palpi usually 
fasoous. Abdomen with more or less 
broad pieeous to black bands on the 
last two or three segments, often the 
last two segments entirely or almost 
entirely dark. (Sometimes with a 
few black setul® below the lower 
oalyptra on postnotum: ofocttrt*- 
tom* Mall.) (syn.: eefoWa Mall, and 
o$Uma var. doraali* Mall.) ... mgripedpii Stein, 

Dichmtomyia gibbinsi, sp. n., $. 

Length of head and thorax 4-0 mm. (abdomen miming, 
entire length ea. 7 mm.), of wings 6*0 mm. 

Head fusoous, densely pale grey dusted, interfrontalia 
black, parafrontalia black and, like the upper part of the 


* Suffusion along r,+, beginning in Sc, Fore tibi® with two p set®, 
Third antennal joint infuscate m apical part (?). Bach imra-alar 
bulla with a single black setula in type. See D. (s. str.) auffum^ sp. m, 
p. 688. 
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parafacialia, not very densely silver-white dusted. Eyes 
with sparse very short hairs. Frons slightly narrowed 
to vertex, almost one-third head-width anteriorly ; sides 
of faoe almost straight, not much more strongly diverging 
towards lower margin of eyes than sides of frons ; para- 
frontalia not very conspicuous, narrowed from both 
extremities to middle, where they are about one-sixth 
the width of the interfrontalia, with two strong (and two 
small) inolinate and two rather strong reclinate setae. 
I nn er verticals and ocellars strong, outer verticals rather 
strong, postverticals conspicuous though not long. 
Antennae pale ferruginous, the third joint browned, 
exoept at base, more them thrice as long as wide, slightly 
exceeding mouth-margin, but falling short of level of 
lower eye-margins by half its width ; arista long-plumose, 
slightly wider near middle, including plumosity, than the 
third antennal joint is long. Parafacialia less than one- 
half, jowls one-and-a-half times the width of the third 
antennal joint. Palpi sooty brown. 

Thorax ferruginous, covered with moderately dense 
white pollinosity, which becomes less dense and rather 
inconspicuous behind suture; with a pair of narrow 
shining paramedian vittse to the inner side of the dc and 
a pair of broader sublateral shining vitte to the outer 
side of the dc and somewhat passing the prst ; these 
vittse widen gradually towards and beyond suture, the 
width of the vittse being approximately reversed near 
scutellum ; the sublateral vittse divided behind suture 
by a vitta of whitish dust between the ia and aa ; scutellum 
only with an oblong-triangular, not veiy conspicuous 
spot of whitish dust on each side of base, acr hair-like, 
in 9-10 irregular rows ; prsc acr and prec ia rather strong, 
almost as long as the first prat dc, which is half as long 
as the second, three strong post dc, two humerals, the 
upper one much smaller, one ph, one prat, two npl, the 
second somewhat weaker than the first, but much stronger 
than the pro, two rather strong poet ia *, pra one-third 
the length of the first aa, but slightly longer than the 
second, anterior post-alar strong, posterior post-alar very 
strong like the prat, first so and the two pairs of scuteUars; 
scutellum setulose on dorsal surface, with a rather strong 

* This menne in this sad the other descriptions i two ia in addition 
to the pric ia. 
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subbasal lateral and 2-3 pairs of small preapioal diseals. 
Anterior propleural and lower prostigmatal small, curved 
upward, posterior propleural and upper prostigmatal 
strong, mesopleura with 3+1 strong and some fine setae 
on hind margin and a small seta opposite the first npl, 
otherwise setulose ; 1+2 stpl, the posterior muoh longer, 
the lower conspicuously shorter than the anterior one. 

Abdomen of type missing. 

Legs testaceous to pale ferruginous, the tarsi strongly 
infuscate. Fore femora with a d, pd, and pv row of 
about eight setae, which become slightly stronger though 
not longer towards apex, fore tibiae without setae but for 
a d and pv apical spur, which are of equal size; mid¬ 
femora with a small ad preapioal, a transverse row of 
four stronger preapicals from the d to the p surfaces and 
two very fine pv in basal half, mid-tibiae with two pd setae ; 
hind feipora with an ad (almost d) row of 14-18 short setae, 
one av at basal fourth, one slightly beyond middle, 
three near apex, 2-3 pv in baBal half, and two d and one 
pd preapioal, hind tibiae with an ad at middle, a very small 
av almost level with it, a small av somewhat beyond it, 
and two very small pd at about two-fifths and three- 
fifths. 

Wings brownish hyaline, the fore margin strongly 
infuBoated from the costa to half-way between r,+ s and 
r 4+ 8 and shortly from before the apex of sc to apex of r s+a ; 
veins lighter and darker brown, r* ending beyond level 
of r-m, the latter somewhat beyond middle of disoal cell, 
r 4+5 and m hardly converging before that point, at which 
the latter is distinctly though not strongly bent towards 
the former. Calyptrse brownish white, subhyaline, border 
and fringe pale brown, lower calyptra strongly projecting. 
Halteres brownish. 

Uganda : Jinja, 16. ix. 30 (E. 0. Oibbins), $ type. 


Dichmtomyia macfiei Mall. 

According to Curran (1936, Amer. Mus. Novit. 776, p. 14) 
the fore tibiae have a pd seta, but the original description 
states that there is none. The type has not yet been 
returned to London, but a single male from Gold Coast : 
Yapi, N. Terr. xi. 16 (J. J. Simpson), in the British Museum 
(Natural History) fits Malloch’s description perfectly, but 
for the sexual characters. Curran does not mention 
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whether bis remarks have been gathered from Malloch’s 
description, or whether he has seen specimens, but he 
lists no localities, a fact which would Beem to support 
the former assumption. 

The male, which has not been described, has the 
pollinosity of the frons pale yellowish white, the meso- 
notum ferruginous behind and pale ferruginous in front 
of suture. The frons is almost one-fifth head-width in 
middle and only slightly wider at lunula and vertex, it is 
adorned with three strong indinate set®, alternating with 
three very fine ones, the two reolinate set® are rather 
strong, the anterior of them slightly stronger. Hind 
femora with four pv set® in basal half. The last section 
of m is one-fourth longer than the last but one. Other¬ 
wise Malloch’s description of the female fits the male 
exactly. 

Dichsetomyia polita Mall. 

The Ashanti specimens mentioned by Malloch (1921, 
Ann. & Mag. Nat. Hist. (9) viii. p. 420) do not belong to 
this species, but are liberia Curr. (dark and pale speci¬ 
mens) and devia Curr. The only specimens known are 
therefore the typical ones from Kenya : Aberdare Mts., 
two of which are in the British Museum. 

DichseUmyia neavei, sp. n., 

Length 6-3 mm., of wings 6-1 mm. 

Head rufous-brown, parafrontalia and occiput (but for 
median part) mauve-brown, not very densely whitish 
dusted. Eyes virtually bare. Frons strongly narrowed 
to vertex ; sides of face almost straight, hardly more 
strongly diverging below antenn® than sides of irons, 
but somewhat concave towards lower margins of eyes ; 
parafrontalia somewhat narrowed from fore end to middle, 
where they are one-fifth as wide as the interfrontalia, 
with one strong and two small inclinate and two reolinate 
set® and a few small hairs. Inner verticals and ooellors 
strong, outer verticals rather strong (verticals judged 
from pores), postverticals rather fine. Antenn® mauve- 
brown, reddish near base of arista, third joint thrice as 
long as wide, slightly exceeding mouth-margin, but 
falling short of level of lower eye-margins by half its 
width; arista long-plumose, almost as wide in middle, 
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including pkunosity, as the third antennal joint ie long. 
Parafacialia less than half, jowls as wide as third antennal 
joint. Palpi brownish orange. 

Thorax rufous to mauve-brown, with an orange-brown 
suffusion in front, which reaches the prat laterally and 
the first post dc posteriorly; not very densely white- 
dusted, a pair of shining paramedian vittae to the inner 
side of the dc of almost even width and about as wide 
as the three adjacent dusted vittae, the sublateral shining 
vittae wider, constricted at suture, dilated and longi¬ 
tudinally divided behind it, soutellum inconspicuously 
and evenly dusted, acr hair-like, in 6-7 irregular rows ; 
prsc acr and prsc ia rather long, though not very strong, 
half as long as the first prat dc, which is almost two-thirds 
as long as the second ; two strong post dc, the first of 
which is as distant from the suture as from the second, 
a small third post dc in front of them ; two humeralB, the 
upper one much smaller, one ph, one much stronger prat, 
two npl, the second somewhat weaker than the first but 
stronger than the pro ; Ulterior to fine, posterior to 
moderately strong, one very strong and one small aa, 
two post-alare, the posterior (interior) one very strong; 
soutellum setulose on dorsal surface, with the normal 
two pairs of strong setae, a distinct subbasal lateral, and 
a preapioal discal. Anterior propleural and lower pro- 
stigmatal small, curved upward, posterior propleural 
rather small, upper prostigmatal moderately strong, some 
hairs adjacent; mesopleura with 3+1 strong and one 
fine seta on hind margin, and a small seta opposite the 
first npl, otherwise setulose ; 1+2 etpl, the posterior one 
much stronger, the other two subequal. 

Abdomen oval, pointed at apex, blackish pioeous, the 
base somewhat brownish, the apex narrowly and not 
very conspicuously ferruginous; evenly covered with not 
very dense grey pollinosity. Second segment with a row 
of rather numerous marginal seta, which are fine on dorsal 
surface and stronger and more erect on lateral surface, 
third segment with 1-2 lateral discals and four marginals 
on either side, fourth with four discals and two marginals 
on either side. 

Legs pale testaceous. Fore femora with a d, pd, and pv 
row of about eight rather strong setae, which decrease in 
length from base to apex, fore tibiae with a strong sab- 
median p seta, a strong d and pv, and a smaller pd apioal 
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spur; (mid-legs missing in type); hind femora with an 
ad (almost d) row of 13 short setae, an av row of six rather 
fine though moderately long setts, the last of which is 
stronger, two pv in basal half, one pd and one d (slightly pd) 
preapical, hind tibiae with an ad seta at middle, a very 
small pd at the same level, and two rather fine av slightly 
beyond it. 

Wings brownish hyaline, the veins light brown. r* 
ending somewhat beyond level of r-m, the latter just 
before middle of discal cell, r 4+5 and m slightly converging 
at apex, m very slightly bent towards r 4+# . Calyptrse 
brownish hyaline, border and fringe pale brown, lower 
oalyptra strongly projecting. Halteres orange-yellow. 

Nyasaulnd : Mt. Mlanje, 26. viii. 13 (S. A. Neave), 
$ type. 

Dichsetomyia somereni, sp. n., <??. 

Length S-6-6-7 mm., of wings S-8-6-6 mm. 

Head fuscous, pollinosity brown, exoept on anterior 
two-fifths of parafrontalia and upper half of parafacialia, 
where it is silver-white, and on face, where it is brownish 
grey. Eyes with sparse very short hairs. Frons one- 
seventh to one-eighth head width in middle, moderately 
widened to fore and hind ends, sides of face almost 
straight, strongly diverging to lower margins of eyes, 
whioh are separated by three-fifths of the head width 
parafrontalia half as wide behind lunula as interfrontalia, 
narrowed to middle, very narrow but of even width 
from there to vertex, with 3-4 pairs of inolinate setae, 
1-2 inclinate setulue, and two reclinate sets, the anterior 
of which is very small. Inner verticals' distinct but small, 
outer verticals hardly distinguishable from the ocoipital 
row, postverticals not much smaller, ooellars strong. 
An tennas fuscous, with brown pollinosity, third joint 
thrice as long as wide, reaching mouth-maigin and 
slightly exceeding level of lower margin of eyes; arista 
long-plumose, as wide, including plumoaity, as the third 
antennal joint is long. Parafacialia not quite one-half, 
jowls one-and-a-half times as wide as the third antennal 
joint. Palpi fuscous. 

Thorax black with three rather broad vitt» of greyish 
pollinosity, the, latter is denser and only slightly brownish 
at front end, and beoomes sparser and gradually brown 
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behind suture, the vittae much more conspicuous in 
anterior half of presutural part; the paramedian pair 
of undusted black vittae narrow in front, but twice as 
wide behind suture, the sublateral undusted vittae very 
broad, indistinctly divided by a narrow vitta of dust 
from prat to suture, rather broadly divided behind suture 
by a dusted vitta along the to. ocr hair-like, in 6-7 
irregular rows ; prac ocr and prac to rather long, at least 
as long as the first prat dc, which is about one-third as 
long as the second; two very weak and two strong 
post dc, the first of the latter slightly more distant from 
suture than from the second; two humerals, the upper 
one half as long as the lower, one ph, one strong prat, 
two npl, the second of which is somewhat weaker than 
the firat, but about twice as long as the pra, anterior «* 
small, posterior one rather long, one very strong and one 
rather small aa, two post-alars, the posterior one stronger ; 
scutellum setulose on dorsal and lateral surfaces to the 
lower edge, with the normal two pairs of strong setae 
and a small subbasal lateral seta. Anterior propleural 
and upper prostigmatal strong, mesopleura with 3+1 
strong and a few fine long setae on hind margin, and a 
rather small seta opposite the first npl, otherwise setulose ; 
1+2 etpl, the posterior one much stronger, the lower 
somewhat weaker than the anterior. 

Abdomen oval, truncate at apex, glossy black with 
slight bluish reflections, thinly and evenly covered with 
brownish inoonapiouous dust. Seoond segment on either 
side with 1-2 disoals and three strong marginals towards 
and on the lateral surface, a few weak marginals between 
the two groups, third with three strong disoals and three 
strong marginals, the latter approaching the median 
part, fourth with 8-4 strong disoals and marginals. 

Legs fuscous with pale reddish brown tibiae and tarsi 
and infuscated apex of the latter. Fore femora with 
9-10 d,pd and pv setae, which are rather strong, but 
only the last few of which are long, fore tibiae with a 
strong Bubmedian p seta, the pd apical spur as strong 
as the pv but somewhat shorter than the d ; mid-femora 
with a small ad and pd (almost d) and a strong pd and p 
preapical, mid-tibiae with two pd setae ; hind femora with 
about 14 short ad (almost d) setae, a strong av seta 
at apical fifth or sixth, about three weaker ones shortly 
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before and a few small ones beyond it and in basal half, 
pv surface with a few stronger setulse only near apex, 
hind tibiae with two very small pd, one rather strong ad 
somewhat beyond middle and two finer av about level 
with and shortly beyond it. 

Wings conspicuously browned, the veinB brown, 
r, ending level with r-m, the latter distinctly beyond 
middle of discal cell, r 4+5 and m distinctly converging at 
«pex, m markedly bent forward. Calyptrae brownish 
hyaline with brownish border and fringe, the lower one 
strongly projecting. Halteres fuscous. 

$. Frons two-fifths head width, slightly narrowed to 
vertex, parafrontalia one-fourth as wide as interfrontalia 
before middle, with numerous fine proolinate hairs and 
the setae stronger than in male. Sides of face somewhat 
concave in outline from level of arista to lower margin 
of eyes. Inner verticals strong, outer verticals rather 
fine though very distinct. Abdomen more broadly oval 
and more pointed at apex. 

Kenya : Nairobi, vii. 30 (van Someren), $ type, 3 
paratypes, 2 9 paratypes, three of the paratypes in coll, 
van Someren. 

Dichaatomyia defectiva, sp. n., $. 

Length 6*7 mm., of wings 6*8 mm. 

Head fuscous, faoe pale reddish, parafacialia and 
anterior part of parafrontalia with silver-white pollinosity, 
otherwise thinly grey-dusted. Eyes with very short and 
sparse hairs. Frons rather strongly narrowed to vertex, 
slightly more than one-third head width anteriorly, 
somewhat more than one-fourth at vertex ; sides of face 
moderately diverging, slightly and almost evenly concave 
from base of antennas to lower margin of eyes; para¬ 
frontalia slightly narrowed from anterior end to middle, 
where they are one-third as wide as the interfrontalia, 
with one strong and two small inolinate, and one very 
small and one strong reolinate seta. Inner verticals 
strong, outer verticals and ocellars rather strong, post- 
verticals conspicuous. Antennae pale ferruginous, the 
third joint, which is largely browned, large, twice as long 
.as wide, reaching mouth-margin, which is level with 
lower margin of eyes; arista long-plumose (apparently 
.somewhat less wide, including plumosity, than the third 
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antennal joint is long). Parafaoialia less than one-third, 
jowls less than onoe, the width of the third antennal 
joint. Palpi pale brownish orange. 

Thorax testaceous, with a not very oonspiouous 
brownish longitudinal suffusion between the do, evenly 
and thinly covered with inconspicuous yellowish dust. 
acr hair-like, rather erect, in about eight irregular rows, 
prec absent; prac ia fine, 2 +3 very strong dc, the first 
post one much nearer to suture than to the seoond, two 
humerals, the upper one small, one ph, one very strong 
prat, one strong and one moderately strong npl, the pra 
distinctly shorter than the latter, the two ia, the posterior 
so, and the anterior post-alar moderately strong, the 
anterior so and the posterior post-alar very strong; 
soutellum setulose on dorsal surface, with the normal 
two pairs of strong set®, a conspiuoous subbasal lateral 
and three preapical disoals, the seoond of which is as 
strong as the subbasal lateral. Anterior propleural and 
lower prostigmatal very small, curved upward, posterior 
propleural and upper prostigmatal rather small, the pro- 
stigmatals with some adjacent hairs; mesopleura with 
several strong set® on hind margin and a small seta 
opposite the first npl, otherwise setulose ; 1-f 2 strong atpl, 
the posterior- one longer, the lower one slightly shorter 
than the anterior atpl. 

Abdomen broadly oval, almost circular in outline, 
pointed at apex, testaoeous, a narrow hind margin of the 
second segment, the third segment but for its anterior 
angles, and the entire fourth segment pioeous, rather 
shining and only thinly covered with brownish pollinosity, 
Seoond segment with a small lateral disoal, a strong lateral, 
a moderately strong sublateral, and two pairs of rather 
weak paramedian marginals, third with about three 
discals at sides and a marginal row, consisting of 3-4 
pairs of set®, fourth with two pairs of disoals and one 
pair of paramedian marginals on dorsal surface. 

Legs testaoeous, tarsi strongly infuscate (the femora 
of the type hav a brownish streak along dorsal and ventral 
surfaces, but this is apparently caused by musculature 
that has become greasy). Fore femora with about tune 
not very strong set® in the ov, pi, and d rows, fore tibi® * 
with a strong p seta somewhat before middle, the pd, andpv 
apical spurs subequal, slightly smaller than the d apical 
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spar ; mid-femora with a smaller ad, and three stronger p 
(pd —almost d,—pd andp) preapicals, mid-tibise with three 
rather strong pd setse ; hind femora with an ad (almost d) 
row of about nine not very strong setae, an ad, d, and pd 
preapical, about seven rather long av setae, whieh are fine 
but for the last 2-3, four fine but rather long pv from 
base to beyond middle, and a few shorter ones near apex, 
hind tibiae without distinct pd setae, with 2-3 ad, the first 
of which is rather strong and inserted slightly before 
middle, and with two av setae, the first of which is fine 
and inserted at the level of the strongest ad. 

Wings brownish hyaline, the basal half somewhat 
paler, the veins dark brown, rj ending level with r-m, 
which lies distinctly beyond middle of discal cell, 
and m not converging towards apex, m shortly bent up 
at apex, and r 4+8 almost equally upcurved. Calyptrae 
luteous-hyaline. border and fringe brown, especially 
of the lower one, which projects strongly. Halteres dull 
brownish-red. 

Kenya : Londiani, v. 36 (H. J. A. Turner), $ type. 

Dichsetomyia deceptiva, sp. n., <5*. 

Length 5-3 mm., of wings 5-8 mm. 

Head pale testaceous, with the larger upper part of the 
occiput infuscate, pollinosity yellowish white, inter- 
frontalia pale ferruginous. Eyes almost bare, subcon- 
tiguous. Frons one-twentieth head-width above middle, 
rather strongly widened to fore end, sides of face almost 
straight and even slightly convex opposite apex of second 
antennal joint, shortly concave at lower margins of eyes, 
which are separated by somewhat more than half the 
head - width ; interfrontalia almost linear behind the 
middle, parafrontalia very narrow, with three (and two 
hair-like) pairs of inclinate setae and, near ocelli, two pairs 
of very small reclinate setulae, the anterior of whioh is 
minute. Inner and outer verticals rather indistinct, post- 
verticals only slightly shorter, ooellars strong. Antennas 
yellowish orange, the third joint somewhat paler and mat 
through pale-yellow pollinosity, somewhat more than 
twice as long as wide, slightly passing level of lower eye- 
margins, but not quite reaching mouth-margin; arista 
long-plumose, almost as wide, including plumosity, as the 
third antennal joint is long. Paraferialia less than a 

Ann. d> Mag. N. Hist. Ser. 11. Vol. ix. 48 
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third, jowls as wide as third antennal joint. Palpi 
yellowish orange. 

Thorax pale ferruginous, glossy, with thin whitish - 
yellow pollinosity and a broad, dark brown median vitta 
almost from neck to apex of scutellum, which reaches 
the inner border of the usual undusted vitta to the inner 
side of the prst dc, gradually widens towards suture, 
and more suddenly widens behind the first post dc, so 
that it passes exteriorly the two other post dc ; on the 
scutellum it passes slightly the strong setae ; the pollino- 
eity more distinct on the dark vitta?. acr hair-like, in 
5-7 irregular rows, absent on a narrow strip along the 
inner side of the prst dc ; prsc acr and prsc ia long 
though rather fine, at least half as long as the anterior 
prst dc >, which is somewhat shorter than the very strong 
posterior one ; three very strong post dc ; two humerals, 
one ph, second npl and anterior post-alar moderately 
strong, first npl somewhat stronger ; prst, anterior sa, 
posterior post-alar and two pairs of scutellars very strong ; 
two ia, posterior sa f subbasal lateral and two pairs of 
preapioal discals on scutellum not, very strong though 
very conspicuous, sides of scutellum bare ; pra much 
shorter than the second npl. Anterior propleural rather 
fine, situated below the posterior one, lower prostigmatal 
very fine, curved upward, posterior propleural and upper 
prostigmatal moderately long, mesopleura with 2 +1 
strong and a few moderately strong seta? at hind margin, 
and a small seta opposite the first npl , otherwise setulose ; 
1 +2 stpl, the posterior one very strong, the other two 
strong. 

Abdomen shortly oval, glossy, with thin yellowish 
pollinosity, the basal two segments testaceous, the first 
with a very narrow brown hind margin, the second with 
a complete median vitta and a complete, somewhat 
irregularly-defined dark brown band along hind margin, 
third and fourth segments entirely dark brown. Second 
segment with a small lateral discal, a few erect set® on 
lower part of lateral surfaoe, and two lateral marginals 
on either side, third segment with two lateral discals 
and three marginals on either side, fourth with a discal 
and a marginal row, each consisting of three pairs of set®. 

Legs pale testaceous, the tarsi strongly infuscate, but 
less so at base, the femora with a brown spot on dorsum 
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of apical quarter or fifth. Fore femora with about eight 
setae in the d, pd, and pv rows, fore tibiae with a strong 
submedian p seta, the pd and pv apical spurs subequal, 
slightly shorter than the d one ; mid-femora with a rather 
small ad and j)d (almost d) and a rather strong and p 
preapieal, and four long pv setae in basal half, mid-tibiae with 
two pd setae ; hind femora with four fine pv setae in basal 
two-thirds and five small ones at apex, nine ai\ nine ad 
(almost d) setae, one pd and two d preapicals (behind each 
other), hind tibiae with a very small pd seta at three- 
fifths, a strong ad in middle and two rather fine av, the 
proximal one level with the ad. 

Wings hyaline, pale, with brown veins and the following 
brown suffusions : one along the apical part of r v fused 
with a narrow one of the same length on the adjacent 
part of 7*2+ 3 ' one along the apical part of each r 2+3 and 
r 4+ . 6 (less dark), beginning at the level of m-m. which is 
strongly suffused as well as r-m, and a very indistinct 
suffusion on the apex of m. r x ending hardly beyond 
level of r~m, which lies at almost three-thirds of discal 
cell, r 4+6 and m slightly converging before apex, sub¬ 
parallel at apex, m not distinctly curved up. Calyptrao 
brownish hyaline, with brown border and fringe, the 
lower one strongly projecting. Halteres pale orange- 
yellow. 

S. Rhodesia : Vumba Mts., iii. 35 (A. Cuthbertson ), 

type. 

This species is utterly similar to D. (Panaga) vumbana, 
sp. n., which occurs at the same locality, and with wilich 
the type was mixed up, bearing the same number 4089. 
In vumbana , however, r-m and the base of r 24 . 3 are not 
suffused, the pra is stronger than the second npl, etc. 

Dichcetomyia suffvm, sp. n., $>. 

Length 7*1 mm., of wings 7-5 mm. 

Head fuscous, face dull yellowish, the upper part of the 
parafrontalia and the occiput thinly greyish dusted, the 
jowls thinly brownish dusted, and the feoe and lower part 
of the parafrontalia silver-white dusted. Eyes with very 
short and sparse hairs. Frons distinctly narrowed to 
vertex, one-third head-width in front, more than one- 
fourth head-width at vertex ; sides of face moderately 
diverging, slightly and almost evenly convex from arista 

48* 
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to lower margin of eyes; porafirontalia narrowed from 
anterior end to middle, where they are one-fourth the 
width of the interfrontalia, with one strong and 2-3 small 
inclinate and one rather small and one strong reclinate 
seta. Inner verticals and ooellars strong, onter verticals 
and postvertioals moderately strong, very conspicuous. 
Antemue pale ferruginous, the third joint largely browned, 
almost two-and-a-half times as long as wide, not quite 
reaching mouth-margin, which is slightly above level of 
lower eye-margins ; arista long-plumose, almost as wide, 
including plumosity, as the third antennal joint is long. 
Parafacialia not quite one-third, jowls as wide as third 
antennal joint. Palpi orange. 

Thorax pale ferruginous, disc of mesonotum somewhat 
more brownish, with a pair of very inconspicuous 
yellowish-dusted vittse along the dr,, and the lateral parts 
inconspicuously dusted, acr hair-like, in 4-5 irregular 
rows before suture, but in about ten behind it, prac acr 
rather long, prac ia fine, 2 +3 strong dc, the first post dc 
nearer to suture than to the second, two humerals, one ph, 
one very strong prat, one Btrong and one moderately 
strong npl, the pm considerably longer than the second npl, 
two moderately strong ia (besides the prac ia), second sa 
distinctly finer than they, anterior aa very strong, anterior 
post-alar rather strong, posterior one very strong; 
scutellum setulose on dorsal surface, with two pairs of 
very strong set®, a rather fine subbasal lateral and three 
preapioal discals. Anterior propleural and lower pro- 
stigmatal fine, curved upward, posterior propleural and 
upper prostigmatal moderately strong, with a few adjacent 
hairs. Mesopleura with 3+1 strong set® and a few 
longer setulose hairs at hind margin, and a fine seta 
opposite the first npl, otherwise setulose; 1+2 etpl, the 
posterior one very strong, the other two rather strong, 
eubequal. 

Abdomen oval, moderately pointed at apex, first seg¬ 
ment brownish testaceous but for a small transverse 
brown spot in middle of hind margin, second segment 
with a broad pioeous-brown suffusion on median half 
from base to apex and a pioeous-brown band on hind 
margin, third and fourth entirely piceous. Third segment 
with a marginal row of 4-5 set® on either side, fourth 
with a transverse row of about six rather small discals, 
. apex with some rather fine marginals. 
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Lege testaceous, only the last three tarsal joints browned. 
Fore femora with about eight not very strong setae in 
the av, pd, and d rows, fore tibiae with two rather strong 
p setae : one at two-fifths, the other at two-thirds; the 
pd and pv apical spurs subequal, slightly smaller than the 
d apical spur; mid-femora with 3-4 short and fine pv 
setae in basal half, a rather small ad and pd (almost d) 
and a stronger pd and p preapical, mid-tibiae with two 
rather strong pd setae; hind femora with an ad row of 
twelve not very strong setae and a pd preapioal, about 
8-9 av setae, only the last but one of which is rather strong, 
and two rather fine pv setae near base, hind tibiae with a 
very small pd at three-fifths, a strong ad near middle, 
and two fine av setae level with and slightly beyond the ad. 

Wings brownish hyaline, the base pale reddish orange, 
apex of C t and the entire Sc brown, rj+ 8 with a strong 
brown suffusion from slightly beyond the tip of ec to apex, 
only a narrow streak of R x along costa remaining pale, 
r 4+5 , m~m, and apical section of tn similarly but less 
conspicuously suffused. r t ending beyond level of r-m, 
the latter just beyond middle of discal cell, r 4+t and 
m shortly and slightly but distinctly upcurved at apex, 
subparallel shortly before apex. Calyptrse testaceous- 
hyaline, the lower one with the border and fringe largely 
brown. Halteres dull reddish. 

Natal : National Park, iii. 32 (Miss A. Mackie), 
? type. 

(To be continued.) 


LVH.— New Species of Ants (Hym., Formicidse) from 
the Gold Coast, Borneo, Celebes, New Guinea and 
New Hebrides. By Horace Donisthorpe, F.Z.S., 
F.R.E.S., See., Department of Entomology, British 
Museum (Natural History). 

Subfamily Dortubm. 

Tribe Eoitihi. 

JBnictus (. Mnictus) bidentatus, sp. n. 
g.—Reddish yellow, thorax darker, pedicel, gaster, 
antenn® and legs lighter, more yellow, smooth and 
shining , except epinotum, which is slightly rugosely 
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punctured; clothed with sparse yellow outstanding 
hairs. 

Head slightly longer than broad, broadest a little 
before centre, sides rounded, narrowed in front and 
behind, posterior angles bluntly rounded, posterior border 
truncate ; mandibles narrow, curved, when shut enclosing 
a considerable space between inner border and clypeus, 
very feebly longitudinally striate, masticatory border 
armed with two blunt teeth at apex (including the apical 
tooth) and a longer, more pointed tooth towards base ; 
clypeus very narrow, anterior border margined and armed 
in centre with two small, short, sharp teeth; frontal 
carinee narrow, curved round antennal fovese, and fused 
together at base; antennal fovem large, round, deep ; 
eyes wanting ; antennae 10-jointed ; scape only reaching 
slightly beyond centre of head, thickened to apex ; 
funiculus with joints 4-8 transverse, last joint pointed, 
longer than the two preceding taken together. Thorax 
longer than broad, narrowed at meso-epinotal suture, 
which is distinctly impressed; pro-mesonotal suture 
wanting; epinotum with dorsal surface considerably 
longer than the declivity, epinotal angle very distinct, 
margined ; declivity short, abrupt; petiole- and post-petiole 
with nodes rounded above, of about equal breadth, the 
former longer than the latter, longer than broad, armed 
beneath with a blunt tooth or projection, pointing for¬ 
wards, the latter about as broad as long, armed beneath 
anteriorly with a shorter, more pointed tooth; gaster 
oval, rather short; sting very narrow. 

Long. 3 mm. 

Described from seven workers. Gold Coast, E. P. Tafo, 
ix. 1940 ; ex cocoa. No. 1352. G. S. Cotterell. 

T*pe in B.M. (N.H.). 

Santschi has described three species of ASnictus based 
on male specimens :— M. asperivalvus, <$, Rev. Zool. Afric. 
vii. p. 233 (1919); AB.foreli, <J(l.e.p. 234),and mutatus 
Sants., subsp. pudicus, $ (l. c.), from the Ivory Coast. 
The above-described species may, of course, eventually 
prove to be the worker of one of these. 

It is unfortunate that Shuckard based his genus Mnictus 
on a male ant (Ann. & Mag. Nat. Hist. v. p. 266 (1840)). 

The first worker of this genus to be described was leeviceps 
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Smith (Journ. Linn. Soc. Lond. ii. p. 279 (1857)), from 
Borneo. Smith, however, created the genus Typhlatta (1. c.) 
for its reception. This genus was sunk, as a synonym of 
JSnictus , but Wheeler (Journ. New York Ent. Soc. xxxviii. 
p. 198 (1930)) resuscitated it as a subgenus of JSnictus for 
the reception of those species with workers characterized 
by the pale coloration of the posterior corners of the 
head, and females like those of lsevice.ps Smith and 
martini Forel. These extraordinary females he described 
for the first time in 1930 {l. c. pp. 200 & 203). 

Subfamily Ponerwjb. 

Tribe Ectatommini. 

Rhytidoponera (Rhytidoponera) gagafes Donisthorpe, 
subsp. tvaigeuensis, subsp. n. 

5-—This subsidies differs from the typical form from 
Japen Island in boing a little smaller, more reddish in 
colour, the legs and antennas being entirely red; the 
lOth-joint of the funiculus of the antenna) is not longer 
than the 9th, the striae on the first two segments of the 
gaster are considerably more impressed and those on the 
post-petiole much more curved, and the tooth beneath the 
peduncle is a little longer and sharper. 

Described from 19 workers taken by Miss L. E. Chees- 
man, Dutch New Guinea, Waigeu, Camp Nok, 2500 ft. 
One among dead leaves near river, March, 1938, Tube 15 ; 
one running about on foliage with other ants, April, 1938, 
and 12 by casual collecting, May, 1938, Tube 48. 

Type in BJH. (N.H.). 

Diacamma rugosum Le Quit, subsp. tvaigeuensis, subsp. n. 

—Very similar in appearance, colour, structure, out¬ 
standing hairs, etc., to the typical form. 

The head is slightly broader and shorter, and 1 ms 
narrowed in front and behind. The sculpture of the 
prothorax, however, is quite different. The deep grooves 
are transverse at apex, becoming gradually more and 
more curved to base. The concave sides of the curved 
grooves being uppermost. 

Long. 12*5 mm. 
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Described from two workers taken by Miss L. E. 
Chessman, N. Dutch New Guinea, Waigeu, Camp Nok, 
2500 ft., v. 1938. With other ants, on low herbage. 
Type in B.M. (N.H.). 

Tribe Leptogenyini. 

Leptogenys (Leptogenys) imlkeri, sp. n. 

—Black, shining, clypeus, mandibles, legs and apex 
of gaster red, central portion of femora brownish red; 
clothed with sparse outstanding yellow hairs. 

Head from apex of clypeus slightly longer than broad, 
broader in front than behind, posterior angles rounded, 
posterior border slightly excised and narrowly margined; 
sculpture coarse, rugose, consisting of large round shallow 
punctures, enclosed by narrow raised ridges forming striae 
in front; mandibles slightly longer than side of head, 
narrow, evenly curved, smooth and shining, masticatory 
border very narrow, armed with a long pointed tooth at 
apex and a very short blunt tooth at base, inner border 
furnished with a sharp ridge above; clypeus projecting 
anteriorly, angularly pointed at apex, sides parallel, with 
a sharp narrow carina in centre, continued between frontal 
carinse ; frontal carinaa short with well-developed lobes ; 
eyes round-oval, large, prominent; antennae long, 12- 
jointed ; scapes extending beyond posterior angles of head 
by about £ of their length; funiculus with 2nd joint 
longer than 1st and 3rd joints, 4-10 subequal, last joint 
about as long as the two preceding taken together. 
Thorax longer than broad, narrowed in middle; pronotum 
narrowed at apex to form a neck, which is transversely 
striate, disc oonvex, rounded at sides, sculpture consisting 
of shallow round scattered punctures ; pro-mesomotal furrow 
distinct; mesonotum small, round, slightly convex, with 
punctures similar to those of pronotum but more sparse ; 
meso-epinotal furrow well marked, narrow, longitudinally 
striate; epinotum considerably longer than broad, much 
more ooarsely punctured than the rest of thorax, consider¬ 
ably longer than declivity, gradually rounded to declivity, 
which is transversely striate. Node of petiole high, with 
similar puncturation to that of pronotum, narrowed in 
front, rounded at sides, posterior surface truncate, 
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smooth, in profile considerably higher than long; gaster 
oblong, oval, broader than thorax, first segment broader 
than those following, sparsely punctured, constriction 
between first and second segments well marked, second 
segment more sparsely punctured than first. 

Long. 6 mm., with mandibles 6*5 mm. 

Described from a single worker: “ Port Fila, Efate Is., 
New Hebrides, August, 1900. J. J. W.” “ New Hebrides, 
J. J. Walker: 1904—168.” 

Type in B.M. (N.H.). 

I have much pleasure in naming this ant in honour of 
my old friend the late Commander J. J. Walker, R.N. 

This species appears to come nearest to L. foreli Mann, 
from the Solomons, but differs from it in colour and 
sculpture; also the head and thorax are not subopaque, 
but shining, etc. Emery, in the ‘Genera Insectorum,’ 
states that no species of Leptogenye, sens, str., occurs in 
Australia, but Forel described a large species, L. ejdetedti , 
from Queensland, in 1915, and Wheeler found another 
large species, L. clarki Wheeler, in Western Australia in 
1931. 

Species have been described from this part of the world 
from Engano Island, near Sumatra; Bismarck Archi¬ 
pelago, New Guinea ; New Britain ; the Solomons ; and 
Hawaii. 


Leptogenye ( Lobopelta ) violacea, sp. n. 

$.—Of a beautiful violet colour with coppery refections, 
apex of clypeus, last ten joints of funiculus, last four 
joints of tarsi, articulations of antennse and legs, tro¬ 
chanters, spurs, and sting reddish yellow. Body shining, 
clothed with a few outstanding yellow hairs which are 
longer towards apex of gaster. 

Head finely longitudinally striate throughout, sub¬ 
quadrate, slightly broader in front, measuring from apex 
of clypeus to base of head about as long as broad, posterior 
angles rounded, posterior border truncate, narrowly 
margined; mandibles large, triangular, crossing at apex, 
no space in front of olypeus, armed with a strong pointed 
tooth at apex, masticatory border unarmed, finely striate, 
with a row of rather widely separated punctures along 
masticatory and inner borders ; clypeus large, triangular, 
transverse, projecting in a blunt round point anteriorly; 
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frontal carinse short, flat; antennae 12-jointed; scape 
reaching beyond posterior border of head by about J of 
its length; funiculus pubescent, gradually thickened to 
apex, second joint longer than first and third, joints 3-10 
subequal, last joint pointed, about as long as the two 
preceding taken together; eyes round-oval, very slightly 
convex. Thorax longer than broad, contracted at meso- 
notum, broadest across disc of pronotum, the whole 
dorsal surface is practically smooth and shining; under 
a high power very fine longitudinally stria 1 , may be seen 
and some small scattered punctures; the sides of the 
mesothorax are transversely striate anteriorly and very 
finely longitudinally striate posteriorly, those of the 
epinotum are strongly longitudinally striate anteriorly, 
smooth in centre, and transversely striate posteriorly; 
pronotum provided with a neck, the anterior portion of 
which is very finely and closely transversely striate, 
forming a small diamond pattern, the posterior portion 
deeply and widely transversely striate, disc convex, 
rounded at sides, with a shallow central furrow ; pro- 
mesonotal suture ^narrow, margined; mssonotum round, 
convex ; meso-cpinotal suture shallow but distinct, longi¬ 
tudinally striate ; epinotum long, high and convex before 
declivity, dorsal surface about twice as long as the latter, 
epinotal angle rounded but distinct, declivity flat, trans¬ 
versely striate. Node of petiole high, rather thiok, 
smooth and shining, with a few small scattered shallow 
punctures, rounded above, considerably higher than long 
or broad, anterior surface slightly convex, posterior 
surface slightly concave; gasler long-oval, considerably 
narrowed at apex, smooth and shining, with a very few 
larger and smaller scattered punctures, constriction 
between firBt and second segments well marked; sting 
long, curved, sharply pointed. 

Long. 9 a 5 mm. 

Described from eight workers taken by Mies L. E. 
€heesman, Dutch New Guinea, Waigeu, Camp Nok, 
2500 ft., May, 1938, Tube 38. “ Nest inside rotten stump 
in old beetle burrows, heaps of frass below’ each 
entrance.” 

Type in B.M. (N.H.). 

This beautiful Bpeeies comes nearest to Leptogenys 
(Lobopelta) purpurea Emery and L. (L.) chalybsea Emery, 
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from New Guinea and Borneo, respectively. The former 
is a smaller and less robust insect; the colour of the head 
and thorax being chiefly metallic blue, with violet reflec¬ 
tions ; the gaster black. The head is more strongly 
striate and the entire thorax is striate. 

The latter is a larger insect (12 mm.), and the colour is 
dark metallic blue. The striae of the head are much 
stronger and the whole thorax is striate. 

Subfamily Foruioinje. 

Tribe Oamponotini. 

Polyrhachis (Myrma) bryanti, sp. n. 

$5.—Black, palpi yellow, tibiae, base of femora, tip of 
antennae, claws and spurs reddish ; clothed with fine grey 
pubescence, and scattered, sparse, outstanding yellow 
hairs. 

Head, seen from above, oval, longer than broad, 
posterior angles rounded, posterior border slightly 
sinuate on each side and projecting in middle ; finely 
longitudinally striate, cheeks and temples somewhat 
rugose; mandibles triangular, smooth and shining- 
with some rather deep punctures towards apex, masti¬ 
catory border armed with three rather strong pointed 
teeth; clypeus large, transverse, convex, carinate in 
middle, anterior border very slightly sinuate in centre ; 
frontal carinse with sharp raised edges, parallel behind, 
space between narrow ; eyes large, round-oval, prominent; 
antennas long; scape extending beyond posterior angles of 
head by about half its length ; funiculus with all joints 
longer than broad, slightly thickened to apex, last joint 
pointed, not quite as long as the two preceding taken 
together. Thorax longer than broad, narrowed to base, 
dorsal surface slightly convex, margined at sides, very 
finely and faintly longitudinally striate ; pronotum armed 
with two moderate, sharply-pointed spines, directed 
forwards and slightly outwards; pro-mescmotal suture 
narrow but distinct, deeply excised at sides; mesonotum 
transverse, anterior angles bluntly rounded, sides rounded 
to base, where the thorax is again somewhat deeply 
excised ; meso-epinotal suture entirely wanting ; epinotum 
transverse, not as broad as mesonotum, narrowed to base, 
angle between dorsal surface and declivity marked by a 
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finely-raised ridge, slightly sinuate on each side, termina¬ 
ting in a small bluntly-pointed denticle, declivity slightly 
concave, about as long as dorsal surface. Scale of pedicel 
thick, anterior surface convex, rounded, posterior surface 
less convex, superior margin narrowed to a sharp edge, 
arched, somewhat sharply pointed or dentate at sides ; 
gaster short-oval, first segment very long, hollowed out 
in front for reception of scale. 

Long. 6 mm. 

Described from two workers taken by G. E. Bryant, 
Borneo: Mt. Matang, W. Sarawak, 1. xi. 1914. B.M. 
1919—147. 

Type in B.M. (N.H.). 

This species comes nearest to P. (M.) inermis Smith, 
but the pronotal spines are a little shorter, and not so 
pointed outwards, the ridge on the epinotum is less 
marked and the denticles less sharp, the scale is thicker 
and less wide, and the side teeth blunter. 

Polyrhachia ( Myrtm) hoaei, sp. n. 

—The general description of P. ( M.) bryani would 
do equally well for this species; the colour, soulpture, 
pubescence, etc., being the same. P. (M.) hoaei, however, 
is a larger and more robust insect; the clypeua is not 
carinate ; the pronotal epinea are longer ; the dorsal surface 
of the epinotum is longer, the angle between the dorsal 
surface and declivity is much less marked, and the finely- 
raised ridge between the same is wanting, only the small 
dentioles at the sides being present. The scale has a 
somewhat wider arch. 

Long. 7 mm. 

Described from four workers, Borneo, “ Bantu bong, 
Jan. 07. J. H.” [J. Hose]. “ This Polyrhachis has its 
nest at the base of an epiphyte, the walls of the nest being 
made of the intertwining roots of the plant, the interspaces 
being ohoked up with earth and humUB.” 

Type in B.M. (N.H.). 

Polyrhachia ( Myrma) inermis Smith (Cat. Hym. Brit. 
Mus. vi. p. 68, pi. iv. figs. 26, 26 (1858)), Celebes; P. (if.) 
orayllus Smith (Journ. Proo. Linn. Soc. Lond., Zool. vi. p. 39, 
pi. i. figs. 6 & 7 (1861)), Celebes, Ceram, Sumatra; P. (M.) 
carbonariua Smith (Joum, Proc. Linn. Soc. Lond., Zool.' 
ii.p, 60(1857)), Malacca; P. (Jf.) bryonti, sp. n., Borneo; 
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And P. (M.) hoaei, sp. n., Borneo, form a small group in 
the subgenus Myrma Billberg in which the scale is not 
armed with spines, but is formed as in the subgenus 
Aulacomyrma Emery. 

The longitudinal striae on the head and thorax are con¬ 
siderably more strongly marked in orsyUus and carbonariue 
than in the other species. I am indebted to my friend 
Professor G. D. Hale Carpenter for kindly lending me the 
types of the two last-mentioned insects. 

Some myrmecologists would possibly treat all these 
ants as subspecies of one of the older species; it seems 
to me, however, best to call them all species. 

Emery (Gen. Ins. clxxxiii. p. 209 (1925)) plaoes carbonariue 
under “ Espfcoe Douteuse.” It is, however, quite a good 
and distinct species of Myrma ; not Aulacomyrma, as 
incorrectly given in Ann. & Mag. Nat. Hist. (S. 10) x. 
p. 445 (1932). 

JUchinopla striata Smith, Joum. Proc. Linn. Soc. Lond. 
ii.p. 80(1857), $, Malacca, Sumatra, Borneo, Celebes, 
Ceram. 

Type-locality: Malacca. Female not described. 

$.—Very similar to the $ in appearance, colour sculp¬ 
ture, and hairs. Black, with long outstanding black hairs. 
The posterior border of the head. is broader and more 
distinctly margined, the posterior angles less rounded, 
and the striss more distinct; mandibles more massive, 
more strongly toothed and more striate; frontal carinee 
not so strongly raised at edges, space between wider and 
flatter *, eyes larger; ocelli present. Thorax broader; 
pronotum with anterior border not so serrate, anterior 
angles more rounded, posterior portion of disc at centre 
transversely striate; meeonotum considerably more convex, 
a narrow, straight, smooth, flat space projects from the 
anterior border for a short distance towards the disc; 
epinotum flatter, transverse, broader ; petiole with shorter 
spines at sides of node; gaster larger, longer, less globose. 

Long. 8 mm. 

Described from a dealated female. Celebes, ex. coll. 
Smith. Presented by Mrs. Farren White, 99.303. 

Female type in B.M. (N.H.). 
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LVIII.— Descriptions and Records of Bees. —CLXXXVIl. 

By T. D. A. Cockerell, University of Colorado. 

Nomia alberti, sp. n. 

—Length about 8 mm., anterior wing 6. 

Black, rather slender, the abdomen narrowed basally, 
but hardly claviform ; tegulse of the large type, but not 
excessively large, the boss very dark reddish, the margin 
broadly pale ; legs slender and simple, the tarsi dusky 
reddish. In most respects this agrees with N. nubilosa 
Ckll., but it differs thus : dark cloud of wings much smaller, 
and not so dark, only slightly invading end of marginal 
cell (invading whole of marginal cell in N. nubilosa ); 
lower part of basal nervure distinctly arched ; face nar¬ 
rower; hair-bands of abdomen inconspicuous and reduced 
to sides ; first tergite narrower, campanulate (very broad 
in N. nubilosa). The fourth sternite is densely covered 
with white tomentum, except the very broad anterior 
comers. 

Belgian Congo; Albertville, Jan. 1919 (R. Mayni). 
Congo Museum. 

Nomia nubilosa, sp. n, 

$.—Length 7 mm., anterior wing 6. 

Rather slender, but abdomen not narrowed basally; 
black, with dusky reddish tarsi; anterior and hind wings 
with the apical portion strongly infusoated, stigma dusky 
reddish, nervures light brown. Face broad, densely 
covered with white hair ; front and vertex dull; antennae 
very long, the flagellum reddish beneath; mesonotum 
and scutellum entirely dull, scutellum unarmed ; thorax 
above with thin dull white hair, more abundant on 
scutellum, and especially so on postscutellum, where it is 
long; metathorax dull, the basal part, before the trunca¬ 
tion, short, without a distinct area ; tegulse of the large 
type, but not extremely large, pale reddish with a dark 
boss, rounded behind; basal nervure very straight, bent 
only at extreme lower end, falling a little short of nervulus; 
first recurrent nervure joining second submarginal cell in 
middle; legs simple and slender; abdomen dull, with the 
depressed hind margins of tergites polished, and with 
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rather broad apical bandy of pale hair, broadly interrupted 
in middle on first two tergites ; no trace of basal bands. 

Natal: Howick, March, 1901 (J. P. 0.) 

Received by British Museum, from J. F. Queckett, in 
1902. In Strand’s table falls nearest to N. mionana from 
Senegal, but the abdomen is not oval and the wings and 
tegulae appear to differ. In my table of 1935, it runs to 
N. kampalana Ckll., but that differs by the clear red tarsi, 
the very large tegulae, the paler wings, and other characters. 

Nomia arida, sp. n. 

<$. (type).—Length about 6-5 mm., anterior wing 4-4. 

Black, with the legs light red, the greatly swollen hind 
femora with a blaok saddle above, and the apical part 
(more extensively below) cream-colour, the lower side, 
some distance from the end, with a small tooth ; hind 
tibiae cream-coloured apioally, with a large lateral exten¬ 
sion ; basitarsi cream-colour. Face broad, densely covered 
with slightly yellowish hair ; antennae very long, the rather 
swollen scape pale yellowish in front, the flagellum red, 
dusky above ; meBonotum and scutellum dull, with short 
fulvous pubescenoe, scutellum unarmed ; a white band at 
each side of scutellum, and postscutellum with white 
hair ; area of metathorax well defined, with fine longitu¬ 
dinal rugae, the posterior face with some long hairs; 
tegulae small, pale reddish ; wings rather dusky hyaline, a 
little darker apioally ; stigma small, pale brown, nervures 
brown; abdomen rather broad, but not oval, the broad 
apical depressions, and base of first tergite broadly, 
covered with cinereous toraentum; venter pale reddish, 
apioally black or dusky, the fifth sternite with a V-shaped 
thickening. 

$.—Length about 6-8 mm. 

Much more robust; mandibles red with the base white; 
labrum red; face densely covered with cinereous hair; 
scape long and slender; flagellum short; mesonotum 
shining, bordered all round with oinereous pubescence; 
legs pale red, the femora more or less darkened above; 
abdomen very broad, moderately shining. 

9 .—Variety a. Abdomen entirely red. This may be 
the very briefly described N. walkeri Dalla Tone (rufi- 
ventris Walker). 
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Sudan: males labelled Gk E. F. Medani, Aug. 25, 1226, 
on berseem ( Whitfield ), and Sept. 10 , 1925, on ootton, 
(Maccawi). Females from Kodok, Au(. 22,1929, on grass 
flowers ( M. M. Ismail), three of the typical form and three 
of the variety, all with the same data. 

This has all the appearance of a desert bee; it may 
have to be called N. tvalkeri, but it is impossible to be 
sure of anything from Walker’s short description, and I 
did not find the type in the British Museum. N. rubribasis 
Ckll. is allied, but considerably larger. The male shows 
affinity with N. tricoloripes Ckll. 

Nomia goesypii, sp. n. 

<J.—Length about 7-5 mm., anterior wing about 6. 

Black, with the legs partly pale ; head broad; face and 
front densely covered with greyish-white tomentum; 
mandibles reddish; antennae moderately long, flagellum 
bright red beneath, dusky above ; vertex dull; mesonotum 
moderately shining, finely punctured, with short yellowish 
hair, which is thin on part of sides and behind; leaving a 
U-like mark, the base directed posteriorly; soutellum 
densely covered with yellowish tomentum, but at each 
side of it is a white stripe ; metathorax hairy, leaving a 
sharply-defined black basal area, which is prolonged 
posteriorly to a sharp point; tegulse rather large, but of 
the small type, light red, dark in front; wings clear 
hyaline, with a strong apical cloud, whioh reaches as far 
as the tip of the marginal cell; stigma rather large, dear 
red; nervures pale; basal nervure meeting nervulus; 
second submarginal cell rather broad, receiving recurrent 
nervure at middle ; knees red, as also anterior tibiae in 
front, middle tibi® at end and part of front; tarsi pallid, 
the hind ones very long ; hind tibiae with a strong denti¬ 
form angle some distance above the end ; abdomen broad, 
moderately narrowed at base, so that the first tergite, 
seen from above, forms an approximately equilateral 
triangle; tergites moderately shining, with rather broad, 
oonspiouous, even pale fnlvescent bands, beginning with 
the first *, first tergite conspicuously hairy, second with 
thin pale hair at base; steraites pale-margined, fourth 
with a patch of pale hair. 
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Sudan : Khartoum, on cotton flowers. Sept. 22, 1926 
(H. W. Bedford ). 

In my manuscript table, this runs next to N. betsilei 
Saussare, from Madagascar, which has the hind tibiae 
yellow and light red. 

In Strand's table, it runs nearest to N. braunaiana 
Priese, which has a quite different metathorax, and is 
otherwise different . 

A specimen from Shambat, Nov. 15, 1926, collected by 
H. W. Bedford on berseem, has much less hair, but is 
apparently denuded, and the antennae are missing. The 
dark-tipped wings are exactly the same, but the abdomen 
is dull above, except the margins of tergites, and the hind 
tibia? are red in front. This may be a distinct species, and 
from the description it appears rather like N. pallidicornis 
Walker. N. aleniana Strand also has the dark spot at 
apex of the wing, but the abdomen is partly red, though 
said to t)e sometimes all black ex<;ept the hind margins of 
tergites. The latter form, from Derema in German E. 
Africa, was named N. derema Strand. It is perhaps 
jmssible that this is N. gosaypii. Probably it is a distinct 
species, but we cannot be sure about it without seeing 
the type. 

Nomia medani, sp. n. 

<$.—Length about 5*7 mm., anterior wing 4-7. 

Black, with the tibia? red at ends, and the tarsi cream- 
colour ; mandibles and flagellum red, the antennae reaching 
as far as scutellum ; face broad, covered with clear white 
hair ; tubercles tipped with red ; mesonotum and scutellum 
moderately shining, the scutellum swollen, not distinctly 
binodose ; thorax with thin white hair, a distinct band 
along hind margin of mesonotum and on postscutellum ; 
metathorax shining, the rugose basal area broadly triangu¬ 
lar ; tegulse small, pale red ; wings motley-hyaline ; stigma 
of moderate size, pale testaceous; nervures colourless ; 
basal nervure arched, falling a little short of nervulus; 
second submarginal cell higher than broad, receiving 
recurrent nervure at middle; legs simple, bind femora 
robust; abdomen moderately shining, with conspicuous 
but rather narrow white hair-bands on margins of tergites ; 
basal tergite broad. 

Sudan: Wad Medani, swept from flowers, March 6 , 
1928 (frf. B. Johnston ). 

Ann. Mag. N . Hist. Ser, 11, Vol. ix. 49 
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A typical desert bee, smaller than N. arida Ckll., and 
easily distinguished by the dark soape and partly dark 
legs. It may be compared with N. junodielia Friese, 
which is much larger, with black mandibles. 

Nomia cineraacens Smith. 

Pondoland: Port St. John (Turner). Nyasaland: 
Chiromo (R. C. Wood). 

Nomia odontostoma Cockerell. 

Belgian Congo : in addition to the type, females were 
taken by Michael Bequaert at Elisabethvillc, April 29, 
1920, and Lubumbashi, May 2, 1921. 

Nomia latwinctula Cockerell. 

S. W. Africa: Okahandja, females, Dec., Jan., Feb. 
(Turner). 

Nomia speeulina, sp. n. 

<?• (type).—Length about 10-5 mm., anterior wing 8-8. 

Black, the antennae entirely black, except that the 
flagellum is red beneath at apex, the legs black, with the 
tarsi light yellow, the hairy hind tibiae obscurely pallid at 
base and apex ; hind legs simple, the femora not enlarged ; 
face broad, densely oovered with white hair; mandibles 
blaok ; vertex dull, shining dose to lateral ocelli; thorax 
with dull white hair, abundant at sides, but mesonotum 
and scutellum exposed and highly polished* with strong 
punctures ; the scutellum is densely punctured posteriorly, 
and is not bigibbous; area of metathorax a transverse 
band, moderately enlarged in middle, with ooarse rugae; 
posterior face of metathorax with long hair ; tegulse not 
enlarged, black, with the anterior outer margin slightly 
pallid; wings dusky, the outer margin darker; stigma 
small, dusky reddish; basal nervine meeting nervulus; 
second submarginal cell broader than high, receiving 
recurrent nervure about middle; abdomen moderately 
ahining as seen from the side, dull as seen from above, the 
margins of the tergites pallid, with bands of white tomen- 
tum, on the first two tergites the white hair is only at 
sides, and the exposed margins of the tergites (the apical 
depressions) are highly polished; apioal plate very broad 
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and dark brow n ; sternites shining, the fourth binodose in 
middle. The tongue is long and slender. 

$>.—More robust, the depressed margins of first two 
tergites rufous ; apex of abdomen with white hair, stained 
with orange in middle. In Strand’s table (1913) this 
female runs to N. andrenimorpha Strand, which is much 
smaller. In my table, published in 1935, it runs out at 36. 
In the Nyasaland fauna the male is known by the hind 
femora not enlarged, the exposed, shining, dorsum of 
thorax, and the dull first tergite. The female iB known 
by the polished mesonotum and black tegulse. 

Nyasaland : Mlanje, 2 <J, 3 ?, Feb., March (S. A. Neave). 

Nomia domiriarum Cookerell. 

Two females were collected by R. J. Nel, at Lady Grey, 
Feb. 12, 1925. 

The female is recognised by the rather thin hair of 
thorax above, varying from pale grey to fulvous; the 
area of metathorax forming a narrow transverse channel, 
not enlarged in middle ; tegulse shining dark brown, with 
a broad pale margin; face broad, with clear white hair; 
antennae with a long scape and short thick black flagellum ; 
wings dusky hyaline, not clouded at end; stigma small, 
dull reddish ; second submarginal cell broad, receiving 
recurrent nervure far beyond middle ; basal nervure arched 
near end; hind tibiae very broad, red, blackish basally ; 
middle and hind basitarsi red, the hind ones with a large 
black spot; abdomen with rather narrow white hair- 
bands, hair at apex fed. 

Nomia tndpina Gerstaeoker. 

Belgian Congo: Lualaba River, 2500-4000 ft., 1907, 
both sexes (Neave) ; Elisabethville, March, 1926, male 
(if. Bequaeri) ; Kambove, Katanga, April 11,1907 (Neave). 
N. Rhodesia: 24 miles up Kadue (Silverlock). Pondo- 
land: Port St. John, March, 1924 (Tamer). 

Nomia uambam Cockerell. 

Uganda : Kampala (C. C. Oowdey). Described from the 
Belgian Congo. 
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Nomia basinitens, sp. n. 

$.—Length about 11-3 mm., anterior wing about 8-6. 

Robust, black, with the legs partly red; tongue very 
long and slender; mandibles black ; face narrow, with 
slightly flavescent hair, which is dense at sides; vertex 
shining ; antenna* long for a female, dusky red beneath, 
the long scape lighter red ; mesonotum not covered with 
hair, feebly shining on disc, the notauli polished ; scutellum 
dull, with thin flavescent hair; postscutellum densely 
tomentose; metathorax densely covered with felt-like 
flavescent tomentum, except the basal area, which has 
the form of a very narrow band, enlarged to a small 
triangular area in middle ; tegulse red, rather large, but 
not of the enlarged type; wings hyaline, wit h a dusky 
apical cloud ; stigma large, dusky red, nervures pale brown; 
basal nervure strongly arched, not quite meeting nervulus; 
second submarginal cell rather large, but higher than 
broad, receiving recurrent nervure at apical corner ; legs 
light red, the femora somewhat darker, hind tibi® thickly 
olothed with flavescent hair ; hind basitarsi very large and 
long ; abdomen with the first tergite highly polished, with 
a oopper-red apical band ; tergites 2 to 4 with broad bands 
of fulvous tomentum, the surface under the bands ooppery; 
second tergite shining ; hair at apex pale. 

Nyasaland : Mlanje, ten females taken by S. A. Neave, 
1912-1914, in January, February, April and May. In 
Strand’s table this runs to N. katonana Strand, which is 
smaller and otherwise different. There is some resem¬ 
blance to N. tricinala Friese and N. peromata Ckll. but 
no very dose affinity. N. tricincta has the tegulse with 
a black boss and hyaline margin, and the second sub- 
marginal oell is broad, receiving the recurrent nervure far 
from its end. 


Nomia angulifera Cockerell. 

S. W. Afrioa: Okahandja, 4 Deo. 1927, Jan., Feb. 
1928 (R. E. Turner). 

They agree with the description exoept that I do not 
see the pair of little red bosses on underside of abdomen, 
this doubtless due to the retraction of the segment. One 
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specimen has the abdominal bands light fulvous instead 
of white. The mandibles are broadly pale yellow at base. 

Nomia peromata Cockerell. 

Transvaal: Sterkfontein, both sexes (A. P. Thomasset). 
Nomia serratula Smith. 

Katanga: Lubumbashi, Maroh 13, 1921, male with 
abdomen strongly blaokened in middle (M. Bequaert). 

Nomia duplocincta Sichel. 

Sudan : Shambat, on berBeem (H. IT. Bedford ); Dissa, 
on shatta ( Audas Bey). 

Nomia stanleyi Cockerell. 

Gold Coast: Aburi (IT. H. Patterso'n) ; Liberia : Moy- 
lakwelli (Bequaert). 


LIX.— Descriptions of Four new Species of Terrestrial 
Isojioda from Zululand. By Walter E. Collinge, 
D.Sc. 

Cubans gurjanovi, sp. n. 

Body ovate, strongly convex, tuberculated, with a. 
large lateral tubercle on each side of the median line of 
the mesosome, first and second segments with 7-8 cres¬ 
centic ribs laterally, less prominent on the remaining 
segments. Metasome finely granulose. Cephalon small, 
frontal line straight, slightly reflected, lateral lobes very 
small and ill-defined. Eyes large. Antennulse very 
small, three-jointed. Antennee short, flagellum two- 
jointed, proximal joint the smaller. First and second 
segments of the mesosome with notch and cleft, pleural 
plates slightly flattened, with raised dorsal rib and trun¬ 
cate terminations, last two segments produced baok- 
wardly in the mid-dorsal line in the form of a large tubercle. 
Telson wide, only slightly incurved laterally, truncate 
terminally, slightly raised in the mid-dorsal line. Uropoda 
with narrow basiopodite, exopodite median sized, cylin¬ 
drical, articulating about the middle of the inner side of 
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the basiopodite, endopodite long, narrow and oylindrioal, 
articulating with the inner anterior border of the basio¬ 
podite. 

Length 8-5 mm. 

Colour (in alcohol) yellowish grey. 

Habitat. —Nr. Uharnos, Zululand, 1939. 

Type .—In the author’s collection. 

I have pleasure in associating with this interesting 
s{>ecies the name of Dr. Eupfaxie Gurjanova, of Leningrad, 
the distinguished Russian carcinologist. 

Anchicubaris spinosm, sp. n. 

Body ovate, flattened, densely spinous, segments of the 
mesosome ribbed laterally and tuberculated in the centre. 
Oephalon small, frontal line slightly arcuate. Eyes small, 
laterally situated. Antennae short, flagellum two-jointed, 
Iobs than half the length of the last peduncular joint, 
proximal joint tho smaller. Pleural plates of the meso¬ 
some discontinuous, variable terminations. Slight notch 
and groove on the underside of the first and second seg¬ 
ments. First segment strongly reflected anteriorly, last 
two segments produced baekwardly in the mid-dorsal line 
in the form of a large tubercle. Telson, anterior part 
triangular, then narrowing and almost square, slightly 
raised in the mid-dorsal line. Uropoda, basiopodite 
convex on the outer side, strongly incurved on the inner 
side, exopodite median sized, oylindrioal, articulating 
about the middle of the inner side of the basiopodite, 
endopodite fairly long, cylindrical, articulating with the 
inn er anterior border of the basiopodite. 

Length 9-5 mm. 

Colour (in alcohol) greyish-yellow, with few irregular 
dark brown blotches. 

Habitat. —Nr. Uharnos, Zululand, 1939. 

Type. —In the author’s collection. 

This speeies undoubtedly belongs to the genus Anchi¬ 
cubaris Cllge. *, but it differs from the type of the genus 
A.fongoeiensie Cllge. in the smaller oephalon, the strongly- 
marked sculpturing on the dorsal surface of the maso- 
somatic segments, the irregular terminations of the pleural 
plates and in the form of the telson and uropoda. 

* Abu. Natal Mu»„ 1020, iv. p. 484, pi. aurii. t. 80-06. 
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ArmadiUidum vireseene, sp. n. 

Body oblong oval, convex, nearly twice an long as broad, 
perfectly smooth dorsally, few tubercles on pleural plates* 
Cephalon with frontal lobe wide, straight, short and 
slightly reflected, lateral lobes small, overcurved laterally. 
Eyes fairly large, situated posterior lateral. Antennulee 
small, three-jointed. Antennae short, flagellum two- 
jointed, joints subequal. Pleural plates of the first five 
mesosomatic segments discontinuous. Telson broadly 
triangular with almost straight, wide terminal portion. 
Uropoda, basiopodite short, cxopodite epatulate, broadly 
triangular, endopodite long, narrow and cylindrical. 

Length 18-5 mm. X 9-5 mm. 

Colour (in alcohol) uniform light olive-green. 

Habitat. —Nr. Uhamos, Zulu land, 1939. 

Type ..—In the author’s collection. 

The large size, the wide frontal lobe of the cephalon, 
the form of the lateral lobes and the telson and uropoda 
separates this species from any I am acquainted with. 

Peeudarmadillo rugom, sp. n. 

Body ovate, convex. Cephalon with the frontal line 
wide and straight, no lateral lobes. Eyes small, com¬ 
pound, situated post-laterally. Antennul® small. An¬ 
tennae short, flagellum two-jointed, proximal joint three 
or four times shorter than the distal one. Segments of 
the mesosome with two transverse rows of large tubercles 
on each, segments one and two with slight notch and cleft 
on the underside, the pleural plates of the first, second 
and third segments are curved upwards and the remainder 
slightly so. Metasome with smaller tubercles. Telson 
somewhat triangular, apex with a wide straight margin. 
Uropoda with narrow spatulate basiopodite. exopodite 
very small, articulating with the posterior inner side of 
the basiopodite, ondoj>odite fairly long, articulating with 
the upper inner angle of the basiopodite. 

Length 8 mm. 

Colour (in alcohol) yellowish brown, with irregular 
darker brown mottling. 

Habitat.— Nr, Uhamos, Zululand, 1939. 

Type .—In the author’s collection. 
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P. ruffosa approaches in some respects P. doUfusi 
Richardson *, but differs from that species in the form of 
the oephalon, telson and uropoda. 

The genus Cubans Brandt offers a wide field for re¬ 
search, containing as it does numerous widely differing 
forms distributed throughout the world, with many 
closely-allied genera, it presents a study of more than 
ordinary complexity. 

As J have elsewhere pointed out f, “ Brandt’s descrip¬ 
tion though brief, is quite clear, and the slight modifica¬ 
tions suggested by Miers§ in 1877 scarcely affect it. 
Budde-Lund ||, in his * Revision,’ p. 36 under the family 
Oniscid®, subfamily 7, Oniscin®, tribe 1, Armadilloidea, 
cites the genus Armadillo Bum. and under tribe 2, Oni- 
scoidea, the genus Armadillidium Brandt, and from the 
later text we gather that the genus Cubans is sunk as a 
synonym of Armadillo. In 1910 <[[ (p. 9), the genus is 
recognized and appears between Armadillo Bum. and 
Pericephalvs B.-L., whilst in 1912 **, it is recorded by him 
as a subgenus only, in the subfamily Oniscin®.” 

The Bame author ff has suggested placing the South 
African species in the genus Diploexochm Brandt J|. 
Brandt’s description, however, is somewhat vague, and, 
in my opinion, would not help in olearing the situation. 
A much more comprehensive survey of the known species 
is neoessary before any advancement will be made, 
together with a comparison with the species of allied 
genera; this alone will lead to a right understanding of 
the position of the genus and its relationship to others. 

* laop. Nth. Amer., 100#, p. 6#7, flg. 700. 

tReo. Ind. Mus„ 1010, xii. p. 117. 

I Ball. Nat. Hist. Soc., Moacou, 1SS3, vi. pp. 171-103. 

|Proo. Zool. Boo. Load., 1877, pp. 053-070, pi. 00-00. 

U Rev. Croat. Iaop. Terr., 1004. 

f SjOtedta Ki 1 im&ndjaro-Meni Exped., 21 Cruet., 2 Iaop., 1010, 

** Trana. Linn. Soc. Lond, (Zool.), 1012, 
tt Op. bit. 
j j Op. oit. 
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LX.— Keys to the Muscidse of the Ethiopian Region: 
Dichsetomyia-fjfrowp. By F. I. van Emdbn (Imperial 
Institute of Entomology). 

(Concluded from p. 701.) 

Dichmtomyia (Panaga ) cuthbertsoni, sp. n., <2$. 

Length l-O-Vb mm., of wings 7-3—7*5 mm. 
cj. Head fuscous, the interfacialia pale reddish trans¬ 
lucent, pale yellowish-grey dusted, the parafrontalia 
and parafacialia silver-white dusted. Eyes with sparse 
short hairs, subcontiguous. Frons one-thirtieth to one- 
fortiith head-width in middle, slightly widened to vertex, 
where it is as wide as the ocellar tubercle, considerably 
widened anteriorly, sideB of face almost straight, strongly 
diverging to lower margins of eyes, whioh are separated 
by more than half the head-width ; parafrontalia almost 
linear, except in anterior third, where they are half as 
wide as the triangular interfrontalia, with 3-4 indinate 
seta; and a few setulose hairs, redinate setee present 
in the shape of two very small hairs in front of the ocelli 
Inner and outer verticals fine though quite distinct, 
ocdlars not very strong. Antennae orange, somewhat 
browned; third joint fuscous, exoept at base, two-and- 
a-half times as long as wide, falling short of mouth-margin 
by half its width and of level of lower eye-margins by 
almost its width; arista long-plumose, as wide, including 
Atm. d> Mag. N. Hist, Ser, 11. Vol. ix. 60 
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plumosity, as the third antennal joint is long. Para* 
facialia not quite one-half, jowls one-and-a-half times 
as wide as the third antennal joint. Palpi orange. 

Thorax pale ferruginous with not very dense nor very 
conspicuous whitish-grey dust. The latter is interrupted 
to the inner side of the dc by a pair of narrow shining 
paramedian vittae, which can in posterior view be traced 
to beyond the first pout dc \ a pair of less clearly-defined, 
but broader sublateral vittso can be traced to the outer 
side of the dc. acr hair-like, rather long and fine, in 
about 11-12 irregular rows ; prac acr and prac ia rather 
strong, almost one-half to almost two-thirds the length 
of the last dc; 2 +3 very strong dc ; upper humeral, 
second npl, second aa, two ia, and anterior post-alar rather 
strong, prat, first npl, anterior aa, posterior postalar and 
two pairs of scutellars very strong, pra moderately strong, 
distinctly shorter than the second npl ; scutellum setulose 
on dorsal surface, with a pair of fine but rather long sub- 
basal laterals and 3-4 pairs of similar preapical discals. 
Anterior propleural and lower prostigmatal fine, curved 
upward, posterior propleural and upper prostigmatal 
rather strong, some yellowish hairs adjacent, mesopleura 
with 2 -j-1 strong and two rather strong setae at hind margin 
and one rather small seta opposite the first npl, otherwise 
setulose, the setulee near upper margin black like those 
of the dorsal surface, the others yellow like those of the 
ventral surface ; 1+2 atpl, the posterior one very strong, 
the anterior strong and the lower one rather .strong. 

Abdomen between heart-shaped and shortly oval,' the 
basal two segments wholly pale ferruginous, the apical 
two entirely piceous-blaok. Each segment with several 
marginals and diBoals on and near lateral surface, on the 
second segment some weak marginals on the rest of the 
hind margin, on the third the marginals and on the fourth 
the discals more or less distinct, even near median line. 

Legs testaceous, only the last three tarsal joints and 
the apex of the second infuscated. Fore femora with 
complete d and pd rows of 8-10 setae and a pv row of 
10-12 setae, which are rather long and strong, fore tibiae 
without setae but for the d, pd, and pv apioal spurs, the 
first of which is stronger than the two others, whioh are 
subequal; mid-femora with about ten rather long pv 
setae from base to beyond middle and shorter ones from 
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there to apex, a rather small ad and pd (almost d) pre- 
apical, and a rather strong pd and p preapical, mid* 
tibiae with two rather strong pd setae; hind femora 
with about 14-16 setae in the ad, av , and pv rows, those 
of the ad row rather short and strong, those of the pv row 
long and fine, those of the av row fine, except for 3-4 
setae near apex, one d and one pd preapical present, hind 
tibiae with a strong ad seta near middle and an av not 
much beyond it, with or without a small pd seta. 

Wings hyaline, slightly yellowish smoky, veins dark 
brown, paler near base. ending not or slightly beyond 
level of r-m, the latter at almost three-fifths of discal 
cell, m-rn rather strongly sinuate and oblique, r €+6 and 
m rather strongly diverging beyond , subparallel 
before apex and both upeurved at apex, r 4 + 6 more.strongly 
so, so that they diverge at extreme apex. Calyptrae 
yellowish smoky with vellowish-brown border and 
brownish-golden fringe, lower calyptra strongly projecting. 
Halteres dull reddish-yellow. 

$. Very similar to male, but the hair much and the 
setae somewhat shorter and stouter. Frons slightly more 
than one-third head-width anteriorly, slightly narrowed 
to vertex, interfrontalia somewhat widened to middle 
from both extremities, parafrontalia not quite one-third 
the width of the interfrontalia, with a few setulose hairs 
to the outer side of the inclinate setae and with two rather 
strong reelinate setae ; inner verticals long and strong, 
outer verticals rather strong. Abdomen somewhat longer 
and more pointed than in male. The pv row of the fore 
femora consisting of 8-10 seta?, the mid-femora only 
with a row of slightly longer but half-appressed hairs 
along pv surfaoe, hind femora without outstanding setae 
on av andpv surfaces, except for 2-3 at apex of the former. 
m-m less sinuate and much less oblique, r~m not much 
beyond middle of discal cell. 

S. Rhooksia : Inyanga, 30-31. i. 39, at bitter rot on 
apples ( A . Cuthbertson ), $ type, 2 2 $ paratypes (1 o, 

1 $ paratypes will be returned to Mr. Cuthbertson). 

Dichmtomyia (Panaga) crassirostris, sp. n., <J. 

Length 7-2 mm., of wings 7*8 mm. 

Head fuscous, with the face pale testaceous trans¬ 
lucent, pollinosity whitish grey, silver-grey on parafadafia 

50* 
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and parafrontalia. Eyes with extremely short and sparse 
hairs, subcontiguous. Frons one-seventeenth head-width 
at middle, slightly widened to vertex and somewhat more 
to base of antenna?; sides of face straight , moderately 
diverging to lower margins of eyes, which are separated 
by three-fifths head-width ; parafrontalia narrow, gradu¬ 
ally becoming more so towards vertex, wider in front 
than the interfrontalia, which are only visible as a minute 
elongate triangle of the length of the ocellar tubercle, 
with three rather strong inclinate seta? and one setula 
on anterior third, and two very fine reclinate setulae 
(the anterior one minute) in front of the ocelli. Inner 
and outer verticals indistinct, ocellars strong. Antennae 
pale-yellowish orange, third joint more than two-and-a- 
half times as long as wide, reaching mouth-margin, but 
falling short of level of lower eye-margins by more than 
half its width ; arista long-plumose, as wide, including 
plumosity, as the third antennal joint is long. Para- 
facialia one-third, jowls as wide as third antennal joint. 
Palpi pale orange. 

Thorax pale ferruginous with inconspicuous, not very 
dense greyish-white dust, the paramedian vittae slightly 
indicated only by the absence of acr hairs, act hair- 
like, in about ten irregular rows, prsc acr and prsc ia 
i ather long, almost half as long as the last dc ; 2 +3 very 
strong dc, the first of them somewhat weaker ; ph, upper 
humeral, second npl , two ia , and posterior sa moderately 
strong, lower humeral, anterior npl and anterior postalar 
strong; pr&t, first sa, posterior post-alar arid two pairs 
o scuteliars very strong, pra very small, indistinct; 
scutellum setulose on dorsal and lateral surfaces down 
to the lower edge, subbasal lateral very conspicuous, 
almost half as long as the two pairs of strong setae, 2-3 
pairs of discal preapicals considerably smaller. Anterior 
propleural and lower prostigmatal fine, curved upward, 
posterior propleural and upper prostigmatal moderately 
strong, the prostigmatals surrounded by rather numerous 
black setulose hairs ; mesopleura with 3+1 strong setae 
and rather numerous fine setae and erect setulose hairs 
along hind margin, and a conspicuous seta opposite the 
first npl, otherwise setulose; 1+2 stpl, the posterior 
one very strong, the other two strong, subequal. 

Abdomen shortly oval, strongly rounded at sides and 
narrowly truncate at apex, pale ferruginous, the hind 
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angles of the third segment with a small piceous spot, 
those of the fourth with a broader one, the latter spots 
only rather narrowly separated in middle. Second 
segment with two rather strong fliscals and marginals 
at sides, and some fine appressed marginals on dorsal 
surface, third segment with two strong (and some weaker) 
discals at sides, and a row of seven strong erect marginals, 
fourth with a diseal and marginal row of 6-7 strong erect 
setae. ♦ 

Leys pale testaceous, the tarsi brownish, especially 
towards apex. Fore femora with about ten d setae, 
seven pd , the last 2-3 of which are stronger and approach 
the d row, and 9-10 strong pv setae, the p and pv surfaces, 
moreover, with numerous erect rather long and strong 
hairs, fore tibiae without a submedian seta, the pd apical 
spur distinctly smaller than the other two ; mid-femora 
with a rat her small ad and pd (almost d) and a stronger 
pd and p preapical, and with six rather strong and long 
pv setae in basal three-fifths and about a dozen fine ones 
in apical two-fifths, above the latter there is a row of 
about six stronger set®, which does not exceed the pre- 
apicals, mid-tibiae with two strong and some small 
almost spiniform pd set® ; hind femora with about nine 
set® in the ad , av , and pv rows, the ventral two rows much 
denser towards apex, one pd and two d preapicals, hind 
tibi® with two small pd , one strong ad and 2-3 av, the 
proximal of which is smaller and level with the ad. 

Wings brownish hyaline with brown veins, which turn 
ochreous to testaceous near base. r x ending slightly 
beyond level of r-m, the latter at almost two-fifths of 
discal cell, m~m somewhat sigmoid and oblique. r 4f5 
and m slightly converging before and at apex, m very 
slightly upcurved at apex. Calyptr® oohreous-hyaline 
with pale ferruginous border and fringe, the lower one 
strongly projecting. Halteres pale reddish. 

Uganoa : Btirunga, 23. v. 26 ( 0 . L . R. Hancock ), 
<$ type. 

Dichsetomyia (Panaga) nebidosa , sp. n., 

Length 7*2 mm., of wings 7*5 mm. 

Head fuscous, interfrontalia rufous, the face testaceous- 
translucent, pollinosity pale grey behind and below, 
yellowish white on face, pale golden-yellow on para- 
frontalia and parafacialia. Eyes with very short and 
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sparse hairs, virtually contiguous. Frons less than one- 
thirtieth head-width above middle, somewhat widened 
to vertex, where it is hardly wider than ocellar tuberole, 
somewhat more widened to lunula ; sides of face straight, 
moderately diverging to lower margin of eyes, where it 
is not quite three-fifths head-width ; parafrontalia almost 
linear, except in front, where they are almost as wide 
as the interfrontalia, which are only visible as a small 
elongate triangle of the length of the ocellar tubercle, 
with one strong and 3-4 fine inclinate setae and. in front 
of the ocelli, two hardly traceable reclinate setulae. Inner 
and outer verticals and postverticals fine but distinct, 
ooellars moderately strong. Autennse light orange, third 
joint almost thrice as long as wide, almost reaching 
mouth-margin, but falling short of level of lower eye- 
margins by its width ; arista long-plumose, as wide, 
including plumosity, as the third antennal joint is long. 
Parafacialia one-fourth, jowls almost one-and-a-half times 
as wide as third antennal joint. Palpi orange. 

Thorax brownish testaceous, somewhat paler at shoulders 
and scutellum, oovered with thin greyish-yellow dust, 
which is interrupted by a pair of very narrow vittse to 
the inner side of the dc and of broad, but less clearly 
defined, vittee to the outer side of the dc, the anterior 
extremity of the broad median dusted vitta more con¬ 
spicuous than any other part of the pollinosity. acr hair¬ 
like, rather long, fine and erect, in about ten irregular 
rows, prsc acr and prsc to rather long, the former more 
than half as long as the last dc ; 2+3 strong dc, the first 
of them somewhat shorter; ph, upper humeral, second 
npl, two ia and anterior post-alar rather strong, lower 
humeral, first npl, prst, first so, posterior post-alar and 
two pairs of scutellars very strong, pra and second so 
moderately strong, conspicuously shorter than the second 
npl ; scutellum setulose on dorsal surface and upper half 
and lower quarter of lateral surface, subbasal lateral 
slightly shorter than the second npl, the outer one of the 
2-3 pairs of discal preapicals as long as the subbasal 
lateral. Anterior propleural and lower prostigmatal 
moderately fine, curved upward posterior propleural 
moderately, upper prostigmatal rather, strong, the latter 
surrounded by rather numerous black setulose hairs; 
mesopleura with 4+1 strong settB and rather numerous 
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fine set®, and erect setulose hairs along hind margin 
and 2-3 fine setae opposite the first npl, otherwise setulose ; 
1+2 slpl, the posterior one very strong, the other two 
rather strong, subequal. 

Abdomen somewhat shortly oval, narrowly truncate at 
apex, first segment testaceous, second testaceous with 
the apical quarter to third brown, the third and fourth 
piceous but for a narrow basal margin of the third. All 
the set® rather fine, the second and third segments each 
with 1-2 lateral marginals at or towards sides, the third 
and fourth each with 1-2 lateral discals, the fourth also 
with a marginal row of about four pairs of setae. 

Legs pale testaceous, the tarsi piceous. Fore femora 
with a d, pd, and pv row of about eleven setae, which 
become stronger towards apex and are longest in the 
pv row, fore tibiae without a submedian seta (apical spurs 
lost); mid-femora with somewhat longer setulose hairs 
but no outstanding setae along av and pv surfaces, ad and 
pd (almost d) preapicals rather small, pd and p preapicals 
strong, mid-tibiae with two strong pd setae ; hind femora 
with 14-1 5 ad setae, 1-2 fine av near base, and 3-4 rather 
strong ones at apex, about eight rather fine and not very 
long setae at apex of pv surface, and a d and jd preapical, 
hind tibiae with a rather indistinct small pd setula at three- 
fifths, a strong ad at middle, and two somewhat smaller av, 
the proximal of which is level with or somewhat beyond 
the ad. 

Wings somewhat smoky with a large brown suffusion 
from apex of sc to apex of r i+B , r-m, and m-m ; veins 
dark brown with light brown bases. r x ending somewhat 
beyond level of r-m] the latter at almost three-fifths of 
discal cell; m-m somewhat sigmoid and oblique, r t+5 
and m hardly converging just before apex, both somewhat 
upeurved at apex, m slightly more so. Calyptrae brownish 
hyaline with brown border and fringe, the lower one 
strongly projecting. Halteres dull yellowish brown. 

S. Rhodesia : Mt. Selinda, xi.-xii. 36 (R. H. R. 
Stevenson), <J type. Sent for identification by Mr. Alex. 
Cuthbertson. 

This species is very similar to D. (s. str.) suffusa, 
but in the latter the suffusion does not reach r-m, the fore 
tibiae have two p Bette, the pra is much longer, and the 
infra-a}ar bulla is not setulose. 
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Dkhaetomyia ( Panaga ) gilvicomia, sp. n., <$. 

Length 6-7 mm., of wings 6-8 mm. 

Head fuscous, face testaceous translucent, jowls and 
interfrontalia brown translucent, pollinosity pale yellowish 
grey, but greyish white on the parafacialia and para- 
frontalia. Eyes with extremely short and sparse hairs, 
contiguous. Frons as wide at vertex as ocellar tubercle, 
linear near middle, somewhat more than one-fiftli head- 
width at lunula; sides of face very slightly convex m 
outline above and slightly concave towards lower margin 
of eyes, where it is three-fifths head-width ; parafrontalia 
linear, except in front, where they are slightly wider than 
the interfrontalia, which are only visible as a small elongate 
triangle of hardly the length of the ocellar tubercle, 
with one strong, two weaker, and 1-2 hair-like inclinate 
setae and, in front of the ocelli, two minute reclinate 
setulae. Inner and outer verticals fine but distinct, 
ocellars strong. Antenna?, orange-yellow, third joint 
fully thrice as long as wide, falling short of mouth-margin 
by less than half its width ; arista long-plumose, as wide, 
including plumosity, as the third antennal joint ift long. 
Parafacialia hardly one-third, jowls slightly more than 
fully as wide as the third antennal joint. Palpi fuscous- 
brown. 

Thorax pale ferruginous, with not very dense greyish- 
white dust, which is interrupted in front by a pair of 
inconspicuous narrow paramedian vittse to the inner side 
of the dc and a broader spot around the ph and prat ; 
the triangular sclerite beneath the infra-alar bulla piceous 
in apical half, acr hair-like, in about ten irregular rows, 
prsc acr and prsc ia rather strong, more than half as long 
as the last do and as long as the first; 2 +3 strong dc ; 
ph, upper humeral, second npl, two ia and anterior post- 
alar rather strong (similar to the first dc and prsc acr), 
lower humeral and first npl strong, prat, first aa, posterior 
post-alar and two pairs of scutellars very strong, pra and 
second aa rather small, half as long as the second npl ; 
scutellum setulose to lower edge (except at apex), sub- 
basal lateral and one pair of preapical discals not very 
strong, 2-3 other pairs of preapical discals rather fine. 
Anterior propleural and lower prostigmatal fine, curved 
upward, posterior propleural and upper prostigmatal 
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rather strong, prostigmatals surrounded by rather numer¬ 
ous black setulose hairs; mesopleura with 3 -)-] strong 
setae and some long setulose hairs along hind margin, 
and a moderately fine seta opposite the first npl. otherwise 
with black erect hairs ; 1 + 2 atpl, the posterior very strong, 
the other two strong and subequal. 

Abdomen subcircular-cordiform, testaceous, the apical 
half more brownish, the median and hind parts of the 
third and the whole of the fourth segment but for its 
anterior angles piceous-brown. Second segment with 
2-3 indistinct, third and fourth with 3-4 distinct lateral 
discals. each segment with a row of distinct marginals 
towards sides, which are much stronger on the third 
and fourth segments, where they extend more or lesB to 
median line. 

Leya pale testaceous, the tarsi conspicuously browned. 
Fore femora with ten setae in the d and pd rows and with 
twelve in the pv row, fore tibiae without a submedian 
seta, with a woll-developed d and a minute pv apical spur ; 
mid-femora with four rather long pv setae it) basal half, 
some fine pv setulae near apex, a fringe of rather fine p 
(almost pv) setae in apical half, a rather small ad and pd 
(almost d) preapical, and a strong pd and p preapical, 
mid-tibiae with two rather strong pd setae ; hind femora 
with about 16 ad setae, three av in basal half and 4-5 in 
apical half, two pv towards middle, two d and one pd pre¬ 
apical, hind tibiae with an indistinct small pd seta at 
two-thirds, a rather strong ad in middle, and two rather 
fine av level with and somewhat beyond the ad. 

Wings somewhat yellowish smoky, the anterior half 
more brownish smoky, with a brown suffusion from apex 
of sc to apex of r t+s , which reaches posteriorly to half¬ 
way between r a+a and r 4+8 , and which begins posteriorly 
level with the apex of r x ; veins brown with light brown 
bases. r l ending very slightly beyond level of r-m , the 
latter at two-thirds of discal cell, m-m slightly oblique 
and somewhat sigmoid, r 4+5 and m hardly converging 
shortly before apex, both very slightly upcurved at apex. 
CalyptrsB yellowish brown, the border and fringe largely 
brown, lower oalyptra strongly projecting. Halteres 
dull yellowish brown. 

Sierra Leone : Niala, 11. i. 33 (E. Hargreaves). type. 
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Dickmtomyia ( Panaga ) vuinbana , sp. n., 

Length 5*S-7*0 mm., of wings 6*5-7*2 mm. 

<J, Head brownish testaceous with the occiput and 
upper part of frons fuscous and the face and jowls 
testaceous translucent, interfrontalia rufous, pollinosity 
whitish, more silver-white on the parafacialia and para- 
front alia. Eyes with very sparse and very short hairs, 
narrowly separated. Frons about one-fifteenth head- 
width behind middle, very slightly widened to vertex, 
where it is hardly wider than the ocellar tubercle, mode¬ 
rately widened to lunula, where it is one-sixth head-width; 
aides of face moderately diverging and straight almost 
to lower margin of eyes, which are separated by one-half 
head-width ; parafrontalia narrow, somewhat more than 
half as wide in front as the interfrontalia, which are 
triangular in front, linear behind middle and elongate 
triangular towards ocellar tubercle, with one strong and 
8-4 weak inelinate setae and, in front of the ocelli, one 
minute and one quite conspicuous reelinate setula. Inner 
and outer verticals fine though rather distinct, ocellars 
strong. Antennae pale orange, third joint slightly more 
than twice as long as wide, falling short of mouth-margin 
by half its width and of level of lower eye-margins by 
its width; arista long-plumose, wider, including plumosity, 
than the third antennal joint is long. ^Parafacialia one- 
fourth, jowls one 1 and one-fourth the width of the third 
antennal joint. Palpi yellowish orange. 

Thorax testaceous, dorsum more brownish testaceous 
with a brownish to dark brown median suffusion, which 
is narrower and less conspicuous in front, broadens 
behind and encroaches upon most of the dorsal surface 
of the soutellum; glossy, very inconspicuously dusted, 
the dust not visible in posterior view, acr fine, hair-like, 
sparse, in 6-7 irregular rows, prec acr and prsc ia distinct 
but small, one-third to one-fourth the length of the last do ; 
2 +3 very strong dc; ph, upper humeral/second wpl, and two 
ia not very strong, pra and anterior post-alar moderately 
strong, pret, lower humeral, first npl, first ea t posterior 
post-alar, and two pairs of scutellars very strong, second 
m weak ; scutellum rather sparsely setulose on dorsum, 
bare on sides, subbasal lateral not very strong, three 
pairs of preapical discals finer to fine. Anterior pro- 
pleural and lower prostigmatal fine, curved upward, 
posterior propleural and upper prostigmatal moderately 
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long, the prostigmatais with a few adjacent hairs, which 
are yellowish, as are almost all the hairs—but not the 
setae—of the pleural and sternal plates ; mesopleura with 
3 + 1 strong and two fine long setae along hind margin 
and a rather fine seta opposite the anterior ftp/, otherwise 
with rather numerous pale and singlo dark hairs ; 1+2 
stpl, the lower one only slightly more distant from the 
anterior than from the posterior one, the latter very 
strong, the other two rather strong and subequal. 

Abdomen oblong-oval, rather broadly truncate at apex, 
first and second segments testaceous with a narrow 
brown hind margin, which on the second is triangularly 
widened on median line, third pieeous-brown but for 
a small anterior corner, fourth entirely piceous. Second 
segment with two weak lateral discals, one rather strong 
lateral marginal and three pairs of weak marginals between 
them, third with two rather weak discals towards sides 
and three pairs of rather strong marginals, fourth with 
4-5 pairs of discals, the sublateral ones placed closer to 
base than the lateral and paramedian ones, and three 
pairs of rather strong marginals. 

Legs pale testaceous, the tarsi gradually infuscated 
from the apex of the first to the last joint. Fore femora 
with about eight seta? in the d and about ten in the pd 
and pv rows, fore tibiae with a rather strong p submedian 
seta, the d, pd, and pv apical spurs slightly decreasing in 
length in this order ; mid-femora with three longer 
setulose hairs in basal third, a rather weak ad and pd 
(almost d) and a strong pd and p preapical, mid-tibiae 
with two moderately strong pd ; hind femora with twelve 
moderately strong ad setse, the last three of them less 
densely placed, 4-5 av at apex, which are fine, but for 
the last one, a row of about 15 rather long pv hairs, 
two d and one pd preapical, hind tibiae with an incon¬ 
spicuous pd at two-thirds, a strong ad at middle, and a 
somewhat weaker av shortly beyond it. 

Winge slightly whitish opaque, with a dark brown 
suffusion along the apical part of, r l% filling 8c but for 
a narrow whitish streak along the apical part of sc, a 
brown suffusion along apical part of r*+ 8 , beginning half¬ 
way between the apices of r t and r a ^. 8 , and a brown 
suffusion along m-m; veins brown in apical part, light 
brown to testaceous towards base. r x ending level with, 
or slightly before r-m, the latter between middle and 
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three-fifths of disoal cell, m-m almost straight and hardly 
oblique, r 4 + 6 and m subparallel shortly before apex, both 
slightly and almost equally bent up at the tip. (Jalyptree 
somewhat smoky, border brownish testaceous, fringe 
brownish golden, lower calyptra strongly projecting. 
Halteres testaceous-yellow. 

9. Frons one-third head-width in front, one-fourth at 
vertex, interfrontalia rather bright rufous-brown, some¬ 
what dull and infuscate behind, four times as wide as 
the parafrontalia, anterior reclinate seta fine, posterior 
one rather strong, inner vertical strong, outer vertical 
moderately strong ; sides of face less diverging, the face 
hardl vraore than one-half head-width at lower margin 
of eyes. Third antennal joint very slightly tinged with 
brown, except at base. Abdomen more pointed to apex, 
the marginal band of the second segment somewhat 
wider and its median extension reaching base, third and 
fourth segments wholly piceous on dorsal surface. Hind 
femora without longer pv hairs. 

S. Rhodesia: Vumba Mts., iii. 35 (A. Cuthbertson ), 
$ type, 2 $ paratypes (one of the latter will be returned 
to Mr. Cuthbertson). Together with the types a very 
similar, but not closely-related, species has been collected ; 
it has been described above as D . (s. str.) deceptive r, sp. n. 

Dichaetomyia (Panaga) hurgreavemrum, sp. n., $. 

Length 6*8-7 mm., of wings G*3~G*8 mm. 

Head fuscous, frons somewhat reddish anteriorly, jowls 
and upper part of parafaoialia brownish testaceous trans¬ 
lucent, face whitish testaceous translucent, dust pale grey, 
whitish on interfacialia and parafrontalia, creamy to 
golden-white on parafaoialia. Eyes with extremly short 
and sparse hairs. Frons slightly less than one-third 
head-width at lunula and somewhat more than one-third 
at vertex ; sides of face moderately diverging and slightly 
concave, the face somewhat more than one-half head- 
width at level of lower eye-margins ; parafrontalia slightly 
narrowed in anterior half, parallel-sided in posterior half, 
one-third to one-fourth the width of the interfrontalia 
in middle, with one strong and three weak inclinate and 
one weak and one strong reclinate seta, exteriorly with 
an irregular row of proclinate setulae. Inner and outer 
verticals and ocellars strong, postverticals moderatejy 
strong. Antenna orange, the third joint with a very 
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slight brownish tinge at apex and almost four times as 
long as wide, not quite reaching mouth-margin and level 
of lower eye-margin; arista long-plumose, as wide, 
including plumosity, as the third antennal joint is long. 
Parafacialia one-third as wide as, jowls slightly wider 
than third antennal joint. Palpi orange. 

Thorax testaceous, mesonotum largely pale ferruginous, 
pollinosity not visible from behind, except for an oblong 
median spot behind neck, acr hair-like, rather short, in 
about 8-9 irregular longitudinal rows, prsc acr and prsc ia 
moderately strong, almost one-half as long as the last dc ; 
the following set® are very strong : 2 +3 dc (the first 
of them somewhat weaker), the lower humeral, first npl, 
prst , anterior sa , posterior post-alar, and two scutellars ; 
rather strong are : the upper humeral, ph, two ia, anterior 
post-alar, and—slightly shorter—the second npl ; some¬ 
what shorter than the latter, but quite conspicuous are : 
the pm, second sa, subbasal lateral and the outermost 
of the 3-4 pairs of proapical disoals of the scutellum ; 
the latter is setulose on dorsum and sides down to the 
lower edge. Anterior propleural and lower prostigmatal 
fine, curved upward, posterior propleural and upper 
prostigmatal moderately strong, surrounded by a few 
fine hairs. Mesopleura with one moderately strong and 
2 +1 strong set®, two fine set® and some setulose hairs 
on hind margin, and a not very long but very conspicuous 
seta opposite the first npl, otherwise setulose ; 1+2 stpl, 
the posterior one very strong, the other two moderately 
strong, subequal. 

Abdomen shortly oval, pointed at apex, wholly testaceous 
to pale ferruginous. First and second segments each 
with 1-3 stronger marginals towards the lateral surface, 
the other marginals very weak, second with a lateral 
diseal, third with one lateral discal and a marginal row 
of three pairs of strong set®, fourth with two strong 
discals and two strong marginals on either side. 

Legs testaceous, tarsi infuscate from the second joint 
onwards. Fore femora with 8-9 set® in the d , pd, and pv 
rows, fore tibi® with a rather strong submedian p seta, 
the pd apical spur markedly shorter than the d and pv 
spurs ; mid-femora with two pv set® in basal third, and 
a small ad and pd (almost d) and a stronger pd and p 
preapieal, mid-tibi® with two strong pd set®; hind 
femora with about thirteen short ad, six long av , the last 
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two of which are conspicuously stronger, and the last 
three of which form a subapical group, three pv in basal 
half, one d and one pd preapical, hind tibia* with a small, 
but distinct pd, a strong ad and 1-2 not very strong av 
setae near middle. 

Wings hyaline, slightly yellowish smoky, veins brown, 
becoming light brown and testaceous towards base. 
r x ending well beyond level of r-m, the latter slightly 
before (type) or distinctly beyond middle of discal cell, 
r tr 6 and m very slightly converging before apex, slightly 
diverging at tip, r 4+5 being somewhat more strongly 
upcurved than tn ; m—rn slightly sinuate and rather 
steep. Calyptrae Juteous-hyaline, border pale testaceous, 
fringe golden-yellow. Halteres dull yellowish. 

Uganda : Kawanda, P.R.S., 4. v. 39, $ type ; Kam¬ 
pala, 30. i. 27 (H. Hargreaves), 1 ? paratype (returned to 
Mr. Hargreaves). 

Dichestomyia ( Panaga) hargreaves or urn nialana, ssp. n., $. 

A female specimen from Sierra Leone : Niala, 
21. x. 30 (E. Hargreaves), has almost identical systematic 
characters, but the fore tibise have a quite strong ad seta 
in middle and a small one at apical fourth. Otherwise' 
the preceding description applies, with the following 
exceptions:—-the third antennal joint is almost thrice as 
long as wide, and the arista, including plumosity, is 
slightly wider than the third antennal joint is long. 
The median dusted spot of the mesonotum reaches and 
indistinctly passes the suture, and there is also a pair 
of narrow dusted subdorsal vittse present along the outer 
side of the prat dc. The abdomen is slightly longer 
and narrowly truncate at apex. Only the apical one or 
two tarsal joints are infuscated ; on the mid-femora two 
smaller pv seta* are present in addition to those mentioned 
in hargreavesorum, s. str., one between and the other 
beyond the two stronger ones; on the hind femora the 
apical av group iB identical, but in addition there is only 
one strong av seta present at basal third (and two very 
fine ones before and beyond it), the number of pv is only 
two, on the hind tibiae the small pd lies at the apical third. 
In the wings m~m is rather strongly sigmoid and oblique, 
and m is more strongly upcurved at apex, 

These deviations, especially in the chetotaxy of the 
fore tibitB, are rather considerable for a subspecies, but 
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the forms are very similar and doubtlessly very closely 
related, so I think that they must represent the same 
species at their respective localities. 

Pyrellina Mall. 

The relations of this' genus with the Muscinae were 
discussed in British Museum Ruwenzori Exp. 1934-35, ii. 
pp. 51-52 (1939), and Pyrdlia chrysotelus Walk.( —anorufa 
Villen.) was transferred to the present genus on p. 65 
of that paper, though r 1 is bare in it. The setulose 
r 1 was regarded by Malloch as the outstanding character 
of Pyrdlina , and the genus was therefore considered 
related with Dasyphora, The latter, however, has the 
lower calyptra of the Muscinae. S6guy (1937, Gen. Ins. 
fasc. 205, p. 371) was apparently misled by Malloch 
remarks on the similarity of the two genera, and included 
PyreUina in his key in a group with hairy eyes, whereas 
actually all the species included in PyreUina by Malloch 
have bare eyes. The hairiness of the eyes should, how¬ 
ever, not be used as a generic character, and P. chrysotelus 
has very conspicuous and rather dense hairs* 

1 (4). Dorsal surface of r x bare. 

2 (8). Eyes densely Hairy. 2+4 strong dc, 

prac acr strong. Anterior part of 
meeonotum with white dust (visible in 
posterior view), which is uniform and 
interrupted by a pair of very short and 
narrow bare vittn only on anterior 
declivity. Body purplish blue, the 
apical half or third of the fourth ab¬ 
dominal segment orange. (r x some¬ 
times with single setulsB on ventral 
surface.) . chrysotelus Walk. 

3 (2). Eyes bare. 0+2 dc, prac ocr absent. 

. Meeonotum without any dust. Head 
and thorax glossy purplish black, ab¬ 
domen orange. {MoreUicttricolor Stein), bicolor Stein. 

4 (1). Dorsal surface of r. setulose. Eyes bare. 

(2-3)+4 strong dc, prac oor more or less 
strong. 

ft (6). Thorax and abdomen uniformly metallic 
blue-green to purplish blue, the former 
with the humeral region and the centre 
of dorsum white-dusted, thus with 
three white-dusted vitto anteriorly. 

Legs fuscous to black, {unicolor Mall., 

n. syn.) .... distfaota Walk. 

6 (ft). Abdomen partly or wholly ferruginous 

to testaceous. 

7 (10). Fore and mid-femora piceous-brown 

to black. Soutellum wholly dark, 
strongly metallic. Dusted vitte of 
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thorax short, reaching to middle of 
presutural part, the dark vitta, 
enoloeed by them, are broad and 
not divided. 

8 (9). Abdomen purplish blue with the fourth 
segment wholly or partly yellowish 


orange. Legs piceous to black. ruficauda Mail. 

9 (8). Abdomen wholly yellowish 'orange. 

Femora dark brown to piceous, tibia© 
often more or less reddish, hind femora 
often reddish yellow . invmtrix Walk. 


10 (7). All the femora reddish yellow. Soutel- 

him translucent rufous or light brown. 

Lateral parts of thorax more or less 
fulvous or brownish translucent. 

Dusted central vitta of thorax reaching 
suture. 

11 (12). Hind tibia without a subbasal pd seta. 

rhe two dark vittae on anterior part of 
thorax not divided by pale dust 
(though occasionally by paler ground¬ 
colour). Basal part of second and 
apical part of fourth abdominal seg¬ 
ment pale, posterior part of second to 
anterior part of fourth infuscated with 
metallic blue reflections, but the in- 
fusoation of the posterior part of the 
second and the anterior part of the 
third not very strong . rhodsri Mali. 

12 (11). Hind tibis© with a rather strong sub- 

basal pd seta. The two dark vittce on 
anterior part of thorax divided by a 
narrow vitta of whitish dust along the 
tic. Second to fourth abdominal seg¬ 
ments wholly dark, strongly metallic 
blue-green. verstUilis Villen. 

Corrigenda . 

Dr. S. A. Neave informs me on the publication of the 
first part of this paper that Neaveia Mall. 1921 is pre¬ 
occupied by Neaveia Druce 1910. The remarks onpp. 076 
and 080 show that Neaveia Mall, and Dichmtomyia Mall, 
are no longer very clearly distinct, now that forms like 
D. latijrom Mall, and N. convergent Emd, have become 
known. It is therefore hardly desirable to create a new 
name for Neaveia Mall., and I now synonymise it with 
Dichmtomyia. In the key to the latter genus a reference 
to the former had already been deemed necessary (p. 080, 
note f). 

Dr. Neave and Miss R. Davenport also draw my 
attention to the fact that on p. 078, line 9, the number 
7T6 has been misprinted 775* 

P. 676, line 5, from below : Skin, should read Stein. 
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LXI .—Carboniferous Palseoniscids from East Greenland. 

By J. A. Moy-Thomas, M.A. (Department of Zoology 

and Comparative Anatomy, Oxford). 

[Plate Xn.] 

Introduction. 

Carboniferous Paleeoniscids have never previously been 
described from East Greenland. A few fragments were 
noted by Nielsen (1932) from the Permo-Carboniferous, 
but it is not till the Permian that generically identifiable 
specimens were described by Aldinger (1937). The fishes 
which form the substance of this paper were collected on 
Danish Expeditions to Greenland by Dr. E. Nielsen in 
1936, in Traill Island, and by Drs. H. Stauber and W. 
Bierther in 1938, in Scores by Land. The material is the 
property of the Geological Survey of Denmark, but since 
Denmark has recently been taken under the protection of 
the German Reich the fossils have been deposited in the 
University Museum, Oxford, for the duration of the war. 

Although the material is abundant, most of it is very 
fragmentary, and it has only been possible to describe two 
speoies in any great detail. Since both these forms are 
sufficiently different from known Palseoniscids, it seems 
probable that the entire fish fauna is also new. For this 
reason the fragmentary remains of other species have been 
described in the hope that further research may reveal a 
similar fauna elsewhere, which would be particularly 
interesting, as the exact date of these Carboniferous rocks 
is uncertain. 

Before proceeding further 1 should like to take this 
opportunity of thanking Professor E. A. StensiO, of Stock¬ 
holm, for arranging to have the collection of fossils sent 
to me for description. I would also like to thank Dr. E. I. 
White, of the British Museum (Natural History), for muoh 
helpful advice and oritioism, and Professor Goodrich for 
reading th(s manuscript. I am, however, especially 
indebted to Miss M. Bradley Dyne for her help in the 
preparation of this paper, particularly for taking the 
photographs from which the text-figures have been pre¬ 
pared. 

Ann. A Mag. N. Hist. Ser. 11. Vol. fat. 51 
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Description of the material. 

(1) Whiteiohthys, gen. nov. 

Generic Definition. —Body fusiform; the dorsal fin 
Arising slightly behind the anterior margin of the anal; 
the >dorsal fin small and aoutely angulated, the anal 
being larger and obtusely angulated; the caudal fin 
heteyocercal, inequilobate and not very deeply cleft; 
the pectoral fins small and situated low down on the 
body ; the pelvic fins extremely long-based ; all the fins 
are provided with unornamented, frequently jointed 
distally bifurcating lepidotrichia and with small fulcral 
scales on the anterior margins. The skull without a 
prominent rostrum; the orbit of moderate size ; .the 
suspensorium not very oblique ; the opercular smaller 
than the suboperoular ; branchiostegals few in number; 
the expanded portion of the maxillary small and 
spatulate; the lower jaw narrow and tapering anteriorly ; 
the teeth small and sharply pointed; the head hones 
ornamented with sparsely arranged well-defined tubercles ; 
scales rhomboidal, those of the flank coarsely denticulated 
posteriorly, the more anterior flank-scales being also 
denticulated ventrally; the anterior flank scales orna¬ 
mented with sharp baokwardly-directed denticulations, 
the more posterior scales smooth. 

Genotype.—IF. greenkmdicus, sp; nov. 

Whiteiohthys greenlandicus, sp. nov. 

(PI. XII. fig. A; text-figs. 1-3.) 


Toxt-fitf. 1. 
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tained about 4J times and the greatest depth of the body 
.About 4 times in the total body-length. 

Material and Localities :— 

North Scoresby Land. 

Mesters Vig. Lager 8. Profil 6. 1035M. 

Pc3, Pc5, PclO, Pcl3, Pcl6 (and counterpart Po79), 
Pc41, Pc42AB, Pc44AB, Pc50, Pc51, Pc53, Po54, 
Pc59AB, Pc75AB, Pc78AB, Pc82ABC, Pc83AB, 
Pc84, Pc85, Pc86, Pc87ABC, Pc92AB, Pc95AB. 
Mesters Vig. Lager 9. Profil 1. 750M. 

Pc22, Pc43a, Pcl04, Pcl33AB, Pc210, Pc211, 
Po213AB, Pc214. 

Mesters Vig. Lager 9. Profil 1. 45M. 

Pc218, Pc231, Pc260AB. 

Mesters Vig. Lager 9. Profil 1. No height known. 
PclOOAB. 

Mesters Vig. Lager 9. Profil 2. Fossilhor. 2. 

Pc94, PclOl, Pcl25, Po225, Po234, Pc263. 

Mesters Vig. L&ger 9. Profil 2. Fossilhor. 3. 

Pc58AB, Po205, Pc206, Pc207.. 

Mesters Vig. Lager 9. Profil 2. Fossilhor. 4. 

Pci, Pc2, Pc25ABC, Pc33AB, Pc34AB, Pc70AB, 
Pol08, Pci36, Pc212, Pc253. 

Mesters Vig. Lager 9. Profil 2. Fossilhor. 5. 

Pcl67, Pc219. 

Mesters Vig. Lager 9. Profil 2. Fossilhor. 6. 

Pc99AB, PolOOAB, Pcl46, Pcl51, Pcl69, Pcl62, 
Pcl64AB (not cpts.), T73. . 

Mesters Vig. Lager 9. Profil 2. Fossilhor. 7. 

Pc45AB, Pol09, Pol61, Pc226AB. 

Mesters Vig. Lager 9. Profil 2. Fossilhor. 8. 
Pc262AB. 

Mesters Vig. Lager 10. Profil 1. Fossilhor. 2. 
Pc55AB, Pc57AB. 

Mesters Vig. Lager 10. Profil 1. Fossilhor. 3. 
Pc235AB, Po238AB. 

Pel&OAB.—No locality. 

Skeldal Thomas br re. Profil 2. 

Pcl95AB. 

All collected by Bierther. 

1S1* 
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Sohuchert River, W. Delta Gebiet, N.E. Bukt. 
T21AB, T71, T72AB, T74. 

Collected by Stauber. 

Holotype .—Head and anterior part of the body of a 
fish in counterpart. Pc4'2A & B. (PI. XII. fig. A.) 

Description. 

a. The skull. (Text-fig. 2.) 

Text-fig. 2. 



Whdteichthya greenlandi&u#, gen. et »p. nov. 

Restoration of the skull in lateral view. 

The sensory canals are represented by dots. 

AG =t angular. IF=infraorbitals. 

BR «= branehiostegal * MA»maxillary. 

CL —dei thrum. OP—opercular. 

CLA*^ clavicle. PA =* parietal. 

DB « dentary, pi** pit-line. 

D8T «= dermospheno tie. and POP «* preoperoular. 

supra temporal. PR post rostral. 

DY^dermohyal. PT=*» post-temporal. 

EX« extrascapular. 80 » scapular. 

FR frontal. SP*»subopercular. 


The arrangements of the dermal bones of the skull, as 
far as oan be determined, are restored in text-fig. 2. 

In all the material the head is much crushed and thd 
state of preservation so unsatisfactory that it has been 
impossible to interpret the structure of the endooranium. 

The number of extrascapulars cannot be determined 
with certainty as they are always found in rather a frag- 
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mentary condition, the occipital commissure of the sensory 
canal system only being well preserved. However, there 
can be no doubt that they were narrow bones. The 
parietals are always well preserved, about as broad as they 
are long and half the length of the frontals. Both the 
frontals and parietals are relatively large bones and by 
far the largest bones in the skull-roof. The supratem- 
porals and postfrontals are never very well preserved, 
their positions are indicated by the sensory canal, but 
their exact limits cannot be identified. 

Although in many specimens the actual outline of the 
snout region is preserved, only traces remain of the bones 
forming it. Tt can, however, be said that the nasals were 
short bones enclosing between them a broad but rather 
short postrostral. No trace of nostrils can be seen. 
Although there appears to have been a rostral commissure 
of the sensory canal, this region is never well preserved. 

Narrow infraorbitals were present, but there seems no 
doubt that suborbitals were absent. No sclerotic ring, 
hyomandibula, palatoquadrate or branchial arches are 
preserved. 

The maxillary is of highly characteristic shape, with a 
spatulate expanded portion and very slender dentigerous 
anterior limb. Where fully preserved this slender part 
seems to extend very much further forward than the front 
end of the lower jaw. This, together with the fact that 
no separate tooth-bearing bone seems to be present in 
the snout region, was taken as an indication that the two 
maxillaries met in the middle line, although this could 
not actually be observed. Teeth are borne on the anterior 
limb and the frontal part of the expanded portion only. 

The lower jaw is a slender structure and composed as 
far as can be seen of a dentary, an angular and a row of 
about four small tooth-bearing coronoids. The pre- 
articular and articular were not observed. 

The ornamentation of these dermal bones is charao* 
teristic and consists of sparsely placed tubercles. On the 
bones of the cranial roof these tubercles are round, oval, 
or elongated. On the nasals, however, they are altogether 
coarser and the round type does not ocour, the tubercles 
being elongated into short crescentic ridges. This type of 
ornamentation is found on all the other bones except the 
anterior part of the maxillary and possibly the dentary. 
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On the operoular and subopereular the tubercles are rather 
more sparsely arranged than on the other dermal bones. 

Teeth are known on the maxillary and coronoids but 
not on the dentary. All the teeth are relatively long, 
slender and pointed, and situated very dose to one 
another, although those of the lower jaw appear shorter 
and stouter than those of the upper. 

The sensory canal system of the head is formed on the 
usual Palffloniscid plan. The supraorbital canal does not 
extend very far into the parietal and the usual trans¬ 
verse pit-line lies at its posterior end. Anteriorly the 
supraorbital canal meets the infraorbital canal, and there 
seems to be every indication of the presence of a rostral 
oommissure. The infraorbital, mandibular, and preoper- 
cular canals call for no special comment. No horizontal 
pit-line could be disoerned on the cheek. 

b. The trunk and axial skeleton. 

The trunk is slenderly fusiform, the greatest depth of 
the body being a short distance behind the head and 
contained about four times in the total body-length. The 
axial skeleton is entirely unknown. 

c. The paired fins and their girdles. 

In the pectoral girdle the post-temporal is of normal 
more or less triangular shape, the supracleithrum is rather 
large and broad, and neither the eleithrum nor the clavicle 
require particular comment. The post^temporal is orna¬ 
mented in the same way as the roofing bones of the skull, 
but the supracleithrum, eleithrum and clavicle bear 
longitudinal striae, except for the ventral part of eleithrum 
which is ornamented with flattened tuberoles. 

The pectoral fins consist of about 15 or 16 much-jointed 
lepidotriohia, of which the seventh is the longest. The 
anterior margin of the fin has a few fulcra distally. The 
fin-rays, apart from the anterior ones, bifurcate distally 
in both the pectoral and pelvic fins. 

The pelvic fins are exceptionally long-based mid are 
set rather far forwards on the body, occupying most of 
the area between the pectoral and anal fins. The fin is 
formed of some 35-jointed lepidotriohia set at a very 
oblique angle to the body. The anterior margin of the 
fin is formed of 12 lepidotriohia, their distal ends, 
alternating with fulcra. 
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d. The unpaired fins. 

The lepidotrichia of the unpaired iins are unomamented 
and similar to those of the paired fins, bifurcating 
distally for only a short distanoe. However, it appears 
from some specimens that the lepidotrichia had a finely 
denticulated posterior margin, but in the majority of the 
material this is not obvious. The dorsal fin iB small, 
acutely triangular and placed far back on the body. The 
fin is formed of about 23 lepidotrichia, of which the eighth 
is the longest. The anterior margin being similar to 
that of the pectoral fin. 

The anal fin is long based, gently convex, and obtusely 
angulated, its anterior margin arising in front of that of 
the dorsal fin. The fin is formed of about 45 lepidbtriohia, 
but its anterior margin is similar to that of the dorsal fin. 

The caudal fin is heterocercal, inequilobate and only 
moderately deeply deft with an acutely angulated ventral 
lobe, the margin of which is similar to those of the other 
unpaired fins. 

e. Squamation. 

The general arrangement of the body-scales is of the 
characteristic Palasonisoid type. The scales are rhomboid, 
those on the flank directly behind the shoulder-girdle 
being decidedly deeper than broad. Four well-developed 
ridge-scales occur in front of the dorsal fin, a single one 
in front of the anal fin and a row extending from a point 
a short way behind the dorsal fin along the caudal pedicle 
to the tip of the tail. Two smaller ridge-scales lie in front 
of the ventral lobe of the caudal fin. With the exception 
of these last two, the ridge-scales are ooarsely but 
infrequently serrated on their posterior edges. 

Apart from their size the scales from different regions 
of the body can be distinguished by their ornamentation 
and can conveniently be divided into four types. The 
first type of ornamentation (text-fig. 3, A & B), which is 
found on the scales dorsal and ventral to the lateral line 
in the anterior region of the body, is very similar to that 
found on the head-bones. Each scale dorsal to the lateral 
line has a deeply denticulated posterior and ventral 
border, and bears striking spiky denticles lying more or lees 
antero-posteriorly, which are more elongated than those 
of the roof-bones and merge into the marginal serrations, 
giving the scales a characteristic “ sha ggy ” appearance. 
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There are usually about 8-10 of these spikes to a single 
dorsal scale. The scales in this region ventral to the 
lateral line have rather fewer spikes, but otherwise are 
similar. Further back on the body the denticles become 
fewer and fewer but the serrations remain, until in the 
region of the dorsal fin the second type of scales is found 
(text-fig. 3, C & D), in which both the posterior and 
ventral margins are strongly serrated, but the surface of 
the scale is smooth except for one or two shallow more or 
less longitudinal grooves. The third type (text-fig. 3, E) is 

Toxt-fig. 3. 



3mm. 


Whiteichlhyn greenlandicus , gen. et sp. nov. 

A-E.—Scale® from different region® of the body. 

found in the region immediately posterior to the dorsal 
fin. Here the serrations are found only on the hinder 
margins and the surfaoe is smooth. The fourth type of 
scale is found on the caudal pedicle and is diamond¬ 
shaped, smooth and unserrated. It must be remembered 
that these four types of scales are arbitrarily chosen and 
that every kind of intermediate stage exists. 

Remarks on the Oenue Whiteichthys. —This genus can 
be distinguished from other described Palseoniscids by 
the position and relative sizes of the dorsal and anal fins, 
the very long based pelvic fins, the ornamentation of the 
head-bones and especially that of the scales, and the 
shape of the maxillary. 

The genus is named in honour of Dr. E. I. White, who 
has contributed much to our knowledge of Carboniferous 
fishes. 
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(2) Aldinqeria, gen. nov. 

Generic Definition. —Body fusifoftn; the dorsal fin 
arising opposite the middle of the pelvios ; both 
dorsal and anal fins small, of much the same size and 
acutely angulated; the caudal fin heterocercal, inequilo- 
bate and deeply cleft ; the pectoral fins well developed and 
situated low down on the body; the pelvic fins short- 
based ; all the fins formed of longitudinally striated, fre¬ 
quently jointed and distally dichotomising lepidotrichia, 
and with small fulcral scales on the anterior margin of the 
unpaired fins and probably also of the paired. The skull 
without a prominent rostrum, but only the maxillaries 
and lower jaws known in detail; the expanded portion 
of the maxillary rather small and rectangular ; the lower 
jaw deep, with a much enlarged posterior end and its 
anterior part pointing downwards; the teeth well 
•developed and conical; the bones of the skull-roof and 
lower jaw ornamented with closely set flat tubercles or 
short striae, but those of the cheek apparently without 
ornament; the scales rhomboidal, those of the flank finely 
serrated posteriorly, unornamented or with fine longi¬ 
tudinal striae, but the more posterior scales unornamented 
•and unserrated. 

Genotype.— A. bierlheri, sp. nov. 

Aldingeria biertheri, sp. nov. 

(PI. XII. fig. B; text-figs. 4-6.) 

Text-fig. 4. 



Aldingeria biertheri , gen. et sp. nov. 
Restoration of the body in lateral viow. 


Specific Definition .—Fishes probably not exceeding 15 
•or 16 cm. in total body-length, the length of the head 
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being equal to the greatest depth of the body and con¬ 
tained about 4} times in the total body-length. 

Material and Localities :— 

North Scoresby Land. 

Mesters Vig. Lager 8 . Profil 6 . 1035M. 

Pc27. 

Mesters Vig. Lager 9. Profil 1. 46M. 

Pcl50A. 

Mesters Vig. Lager 9. Profil 2. Fossilhor. 2. 

Pc98, Pc 188, Pc 220 AB, T55. 

Mesters Vig. Lager 9. Profil 2 . Fossilhor. 3. 

Pc93. 

Mesters Vig. Lager 9. Profil 2 . Fossilhor. 4. 

Pc30AB, Po77AB, Pcl56AB. 

Mesters Vig. Lager 9. Profil 2. Fossilhor. 5. 

T51. 

Mesters Vig. Lager 9. Profil 2 . Fossilhor. 6 . 

Pc24, PcBSABC, Pol44ABC, Pc203A. 

Mesters Vig. Lager 10 . Profil 1 . Fossilhor. 2. 
Pc56B. 

Mesters Vig. Lager 10 . Profil 1 . Fossilhor. 3. 

P 06 IAB, Pc64, Pc65. 

Skeletal Thomasbrre. 

Pc 66 , Pci29, Pcl30AB, Pcl37, Pcl39, Pcl40. 
Pcl45, Pcl46, Pcl 68 AB, Pol77AB, Pcl78AB r 
Pcl 86 , Pci 86 , Pcl 88 AB, Pcl94AB, Pc224, Pc247AB, 
Pc276AB. 

No locality given. 

Pc251, Pc2B9AB, T50AB. 

All collected by Bierther. 

Schuohert River, W. Delta Gebiet, N.B. Bukt. 
T52-T56. 

Collected by Stauber. 

Hdotype.— Complete fish in counterpart, Pcl29. (PI. XII. 
fig. B.) 

Description. 
a. The skull. 

Owing to the poor preservation it is not possible to 
give any detailed account of the dermal bones of the 
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skull or the endocranium, other than the maxillary, 
parasphenoid, to a certain extent the opercular and the 
bones of the lower jaw. 

The parasphenoid (text-fig. 5,0) is broad and well 
developed. Its centre of growth is pierced by the hypo¬ 
physial foramen. There appears to be only a single pair 
of ascending processes, directed postero-laterally from a 
point just behind the hypophysial foramen. The anterior 
median part of the bone in front of the hypophysial 
foramen is rather broad, but the posterior part, which is 
continued backwards quite a long way, is particularly 
broad. 

Text-fig. 5. 



SC 

Aldingeria biertheri , gen. et Bp, nov. 

A, Maxillary ; B, lower jaw ; C, parasphenoid. 

FAM — Fossa for adductor raandibularis muscle ; BC =- Sensory canai. 

The maxillaty (text-fig. 5, A) iB usually well preserved 
and is of a characteristic shape. The most striking 
feature is the very square appearance of the expanded 
part, which is relatively small for a Palseoniscid, rect¬ 
angular and only very slightly longer than broad. The 
anterior limb is rather narrow and forms nearly a right 
angle with the anterior margin of the posterior part. 
Teeth are borne along the entire ventral margin of the 
maxillary except at the extreme posterior end. 

The only other bone which is satisfactorily preserved is 
the operciilar. This bone is more or less rectangular and 
about as deep as broad. 
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The lower jaw (text-fig. 5, B) is, however, the most 
remarkable structure of the whole fish. Although it is 
very commonly preserved it is seen only from the outside, 
but can be prepared as a cast of the internal surface of 
the jaw. The most interesting features of the lower jaw 
are the well-developed high coronoid process, the down¬ 
wardly turned anterior tooth-bearing end and the well- 
developed fossa for the mandibular adductor muscle (fam.) 
The coronoid process is exceptionally well developed for 
a Palseoniscid and appears to be formed of a supra-angular 
distinct from the dentary, although the state of preserva¬ 
tion makes it difficult to determine this point for certain. 
Likewise the presence of a separate angular is never 
■dearly seen. The fossa for the adductor muscle is often 
well preserved as a cast* It is an oval fossa lying inside 
the posterior part of the dentary, just anterior to the 
beginning of the coronoid process. The dentary, which 
is particularly stoutly ossified, bears teeth from the 
■coronoid process to its anterior end; these teeth are 
■conical, well developed, and situated fairly close together. 

The dermal bones of the roof are ornamented with small 
■olosely-set tubercles, many of which are elongated, mainly 
antero-posteriorly, into short ridges. The opercular and 
the maxillary are apparently without ornamentation. The 
dentary is unomamented except for a few antero-poste¬ 
riorly directed ridges ventrally and a few pits in the 
smooth ganoine more dorsally. 

The sensory canal is only known in the dentary, where 
it enters the bone at the posterior end beneath the ooronoid 
process and iB continued forwards anteriorly. 

b. The. trunk and axial skeleton. 

The trunk is slenderly fusiform, the greatest depth of 
the body being contained about 4$ times in the total 
body-length. The axial skeleton is unknown. 

c. The faired fins and their girdles. 

In the peotoral girdle the post-temporal is of the usual 
more or less triangular shape, the supra-deithrum rela¬ 
tively rather small and oval, and the oleithrum of the 
typical palseoniscid type, but rather upright and especially 
well ossified. The ornamentation of the bones of the pec¬ 
toral girdle is essentially similar to that of the head-bones. 
The post-temporal is ornamented anteriorly by tubercles. 
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but posteriorly by short striae. The Bupra-oleithrum is 
ornamented with irregular striae running more or less 
parallel with the anterior and posterior margins. The 
oleithrum is ornamented on its exposed portion by long 
olose-set ridges running more or less parallel with the 
long axis of the bone ; the area below the insertion of the 
fin bears widely spaced and irregular short ridges and 
occasional tubercles. 

The pectoral fin is seldom well preserved, it is carried 
low on the body and is relatively slender. The fin is 
formed of some eleven rays, of which the fifth is the 
longest. No fulcral scales were observed, but the state 
of preservation was never sufficiently good to be sure- 
that they were not present, in life. The first three lepido- 
trichia appear to be unjointed and do not bifurcate 
distally, as do the more posterior rays. Each lepidotrich, 
except a few anterior ones, is ornamented with four or 
sometimes five fine striso parallel with the long axis 
(text-fig. 6, E). The number of striae, however, tends to 
decrease distally. 

The pelvic fin is small and not very long-based, and. 
situated about half-way between the pectoral and anal 
fins. The fin is formed of about 16 rays, of which the 
fifth is the longest. No fulcra were observed on the 
anterior margin of the fin, but as in the case of the pec- 
toral*fin, the preservation of this region is never good. 
The lepidotrichia are similar to those of the pectoral fin. 

d. The unpaired fins. 

All the lepidotrichia of the unpaired are similar in 
ornamentation and structure to those already described 
in the paired fins. The dorsal fin, although never really 
well preserved, appears to have been triangular with its 
apex acute. The fin is formed, of about 20 lepidotrichia,. 
of which the fifth iB the longest and its anterior margin 
has a number of well-developed fulcral scales. 

The anal fin, which is usually well preserved, is much 
the same size as the dorsal fin and is formed of approxi¬ 
mately 24 lepidotriohia, of which the fifth is the longest. 
It is more or less triangular with an acute apex, and its 
anterior margin bears fulcra. 

The caudal fin is generally found in a good state of 
preservation. The axial lobe of the tail is long and 



750 Mr. J. A. Moy-Thomaa on 

tapering and fonns only a slight angle with the body. 
The fin is heterooercal, inequilobate and deeply cleft, and 
its anterior margin is formed of five rays, the distal ends 
of the three longest alternating with fulcra. 

e. Squamation. 

In general the scales are more ornamented on the 
•dorsal and ventral parts of the body than on the flanks. 
Here, again, it is most convenient to describe the 
scales in arbitrarily selected groups, although each type 
can be found grading into the next. 

The first type (text-fig. 6, A) to be described is found 
on the flank immediately behind the head and is orna- 

Text-fig, 6. 



2 mm. 


E , 

Aldingtria biarthcri, gen, et ftp. nov, 

A~F, scales from different regions of the body; 

ES, ornamented lepidotrichia. 

mented similarly to the roof-bones with irregularly 
Arranged flattened ridges and tubercles. The hinder 
margin of these scales is finely dentioulated. 

The scales in the region of the pectoral fin (text-fig. 6, 
E & F) are peculiarly irregular in shape, some being 
almost diamond-shaped. They are ornamented with 
narrow curved ridges lying more or less aijtero-posteriorly, 
but tending to anastomose behind. These scales are not 
denticulated. 

The majority of the flank-scales (text-fig. 6,0 ft D) are, 
however, more or less unornamented exoept for faint 
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«trice in their bottom anterior corners, running parallel 
with the anterior and ventral margins. In most of the 
more anterior scales a patch of minute tubercles is 
found just in front of the posterior denticulations. 

In the region of the base of the anal fin a few of a 
further type of scale (text-fig. 6, B) are found. In these 
scales the dorsal posterior corner is covered with flattened 
tubercles, and the hinder border is entire. 

Finally, the caudal body-lobe has the usual diamond¬ 
shaped unomamented scales typical of most PalseoniscidB. 

Three ridge-scales are found in front of the dorsal, two 
in front of the pelvic and two in front of the anal and 
caudal fins. Ridge-scales also extend from a point a 
short distance behind the dorsal fin to the tip of the tail. 
The ridge-scales in front of the anal and caudal fins are 
rather smaller than the others and occasionally denticu¬ 
lated. 

f. Remarks on the genus Aldingeria. 

The shape of the maxillary and lower jaw, the relative 
size and position of the unpaired fins, and the ornamenta¬ 
tion of the lepidotrichia are considered sufficient grounds 
for distinguishing this genus from otherPalseoniscid genera. 
The name Aldingeria has been given in honour of Dr. H. 
Aldinger, who has so thoroughly described the Permian 
fishes of East Greenland. The specific name is in honour 
of Dr. Bierther, who collected the great majority of the 
material. 


(3) Other Palaeoniscid Types. 

In addition to the two Palssoniscids already described, 
numerous isolated bones and scales not referable to either 
genus are present in the collection. It has been con¬ 
sidered advisable to give a short account of the more 
characteristic of these remains, especially of the maxil- 
laries and scales, so that the fauna as a whole can be 
compared with those from other localities. No attempt, 
however, has been made to identify these fragments, even 
generioally, because it has become increasingly dear 
from recent work on fossil fishes that such identifications 
are very unreliable and more or less valueless. It is 
therefore proposed only to refer to these fragments by 
letters for the time being, although it is hoped that 
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farther and more ooraplete material in the future may 
make fuller descriptions possible. 

(i.) Type A. (Text-fig. 7.) 

Text-fig. 7. 



5 mm. 

Soales of type A. T6BC. 

Material and Locality :— 

T6ABC. 

Nedre Fiskhoris. Ravin II. Traill Island. 

Collected by Nielsen. 

Description. 

The material consists of two isolated scales found in 
association. These two scales are strongly reminiscent 
of the Acrolepia- type, being thick with a fairly extensive 
covered area, which is produced upwards into a pointed 
process. The articular peg is also well developed. The 
posterior margin of the scales is not quite entire, having 
a few coarse serrations. The size of the exposed part 
varies in the two scales, but measures in the larger scale 
about 6 mm. in depth and 4 mm. in breadth. This 
region is only ornamented anteriorly, by irregular coarse 
diagonal striae running from the anterior and dorsal 
margins towards the lower posterior corner. 

(ii.) Type B. (Text-fig.'8.) 

Material and Localities :— 

Mesters Vig. L&ger 9. Profit 1. 750M. 

Po91AB. 
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Mesters Vig. Lager 9. Profil 1. 45M. 

Pc154AB. 

(Probably also Pc229.—No detailed locality.) 

Collected by Bierther. 

Description. 

The material consists of a few dislocated bones and 
scales. The maxillary (text-fig. 8, B) has a long low 
•expanded portion, the expanded margin of which slopes 
gradually downwards, forming a very obtuse angle with 
the anterior limb of the bone. As far as can be deter¬ 
mined, the maxillary is ornamented exclusively with 
tubercles. The outline of the preopercular indicates a 
very oblique suspensorium and traces of tuberculated 
•operculars and roofing-bones are also present. 


Text-fig. 8. 



A, scales ; B, preopercular, maxillary and lower jaw. Po 01 A. 

The dentary (text-fig. 8, B) is of the normal Palssoniscid 
.shape, rather narrow posteriorly and tapering anteriorly. 
It is ornamented immediately below the tooth-bearing 
margin with flattened tubercles, but the remainder of the 
bone is ornamented with short striae. Anteriorly these 
striae arq more or less parallel with the long axis of the 
bone, but posteriorly they converge to form a V. The 
teeth are of two sizes, medium-sized conical ones and 
smaller and finer ones. 

The cleithrum and supracleithrum are striated longi¬ 
tudinally. The few fragments of lepidotrichia present 
•are unornamented. The flank-scales are rhomboidal and 
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serrated posteriorly, some are smooth, while others have 
fine stria) running obliquely from the antero-dorsal corner. 
A simile kind of ornamentation is found on the. more 
posterior scales, which are less serrated. 

(iii.) Typk C. (Text-fig. 9.) 

Material and Locality :— 

Mesters Vig. Lager 8. Profil C. 1045M. 

PclOC. 

Also Pc‘230. No detailed locality. 

Collected by Bierther. 

Text-flg. 9. 



5na 

Scale of type C. Po230. 

Description. 

The material consists of single scales, the exposed area 
in the largest of whioh measures about 5 mm. in breadth 
by about 7 mm. in depth. The scales are rather thick 
and unornamented except for a number of very small 
pits anterior and fine lines of growth ventrally. The 
posterior margins of the scales are roughly serrated. 

(iv.) Tym D. (Text-fig. 10.) 

Material and Locality :— 

Traill Island. Nedre Fiskhoris. Ravin ii. 

T1-T5, T7-T12, T14-T19. 

Traill Island. Ovre Fiskhoris. 

T13. 

Collected by Nielsen. 
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Description. 

The material consists of scales and occasionally asso¬ 
ciated auxiliaries. The auxiliaries (text-fig. 10, A) are of 
the common Palaeoniscid shape, in which the expanded 
portion is well developed and more or less rectangular. 
The anterior limb, however, forms an obtuse angle with 
the sloping anterior margin of the expanded part, which 
is ornamented with striae, varying in number in the 


Text-fig. 10. 



4wm. 


A, maxillary TIB ; B, scale of type D. 

different specimens and radiating upwards and forwards 
from the lower posterior corner. 

The scales (text-fig. 10, B) are of small size, usually 
about 2 mm. in height, and ornamented with fine striae 
running parallel with the anterior and bottom margins. 
The top posterior comer usually has a few very flat 
elongated tuberculations parallel with the top margin. 
The posterior margin is dentioulated. 

(v.) Type E. (Text-fig. 11.) 

Material and Locality :— 

Traill Island. Nedre Fiskhoris. Ravin II. 

T20AB, T22, T23, T32. 

Collected by Nielsen. 
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Text-fig. 11. 



V ' ..- ■ > 

2mm. 

Scale of type E. T23. 

Description. 

The material consists of a few small isolated scales, the 
exposed part of which measures about 2 mm. in width 
and 2J mm. in depth, and is ornamented with well-marked 
ridges, some parallel with the dorsal and ventral margins 
and others oblique. The posterior margin is coarsely 
denticulated. 

(vi.) Type F. (Tekt-fig. 12.) 

Masters Vig. Lager 10. Profil 1. Fossilhor. 3. 

Po62B, Pc68AB, Po70AB, Pc236AB. 

Collected by Bierther. 


Text-fig. 12. 



Smm. 

A, maxillary; B # scale of type F. Pc08A. 
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Description. 

The material fconsists of the remains of Borne head- 
bones, scales and lepidotrichia. The scales are distin¬ 
guished from those already described in having, on 
the posterior half of the scale, an ornamentation of fine 
grooves running together into points and giving the 
appearance of fine denticles. The anterior part of the 
scale is smooth. The maxillary has an expanded portion 
shaped as in the majority of Palseoniscids. In both upper 
and lower jaws the teeth are relatively large and conical. 

(vii.) Type G. (Text-fig. 13.) 

Material and Locality :— 

Masters Vig. Lager 8. Profil 6. 95M. 

Pc20lAB. 

Collected by Biertlier. 

Text-fig. 13. 



Zmm. 

Seale of type G. Po201A. 

Description. " 

The material consists of a number of scales and one 
closely tuberculated head-bone. The scales are small; 
the exposed part of the largest measuring about '1’5 mm. 
in breadth and 2 mm. in depth. The ornamentation 
of this area oonsists of a number of short stria lying at 
an obtuse angle to the front, bottom, and back margins. 
The posterior margin is serrated. 

(viii.) Type H. (Text-fig. 14.) 

Material and Locality :— 

Traill Island. Nedre Fiskhoris. Ravin II. 

T24AB, T25. 

Collected by Nielsen. 
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' Text-fig. 14. 



5mm. 

Maxillary of typo H. T24B. 

. Description. 

The material consists of two maxillaries with strikingly 
triangular expanded portions, ornamented with a few 
strife. The teeth are conical but rather fine. 

(ix.) Type I. (Text-fig. 16.) 

Text-fig. 15. 



3 «». 

Soale of type I. Po.171. 

Material and Locality :— 

Masters Vig. Lager 9. Profil 2. Fossilhor. 8. 

Pcl70, Pcl71. 

Collected by Bierther. 

Description. 

The material consists of a few dermal roof-bones, the 
deithra, supracleithra, the rays of the pectoral fin and a 
few scattered soales. The scales are smooth except for 
a few minute tubercles on some and are finely denticu¬ 
lated posteriorly. They measure about 2*5 mm. in breadth 
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and about 3 19 m. in length. The lepidotrichia of the fin 
are entirely unjointed. The bones of the pectoral girdle 
are ornamented with well-marked striae running mainly 
parallel with their long axes, and the roof-bones with 
rather fiat vermiculating ridges. 

4. Summary. 

Carboniferous Palaeoniscids from East Greenland are 
described for the first time. Among material which 
probably represents a large and varied fauna, it has only 
been possible to describe two forms in detail. Both these 
fishes are new and have been assigned generic rank, being 
described as Whiteichthya greenlandica , gen. et sp. nov., 
and Aldingeria biertheri, gen. et sp. nov. The fauna, as 
far as can be judged from the remains described, is unlike 
any Carboniferous fauna so far known elsewhere. 

0 
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EXPLANATION OF PLATE XII. 

A. Whiteichihye greenlandious, gen. et sp. nov. Holotype. Fo42A. 

B. Aldingeria biertheri, gen, et sp. nov. Holotype. Pol29. 


LXn. —New or little-known Tipulidee ( Diptera ).— LXV. 
Neotropical Species. By Charles P. Alexander, 
Ph.D., F.R.E.S., Massachusetts State College, Amherst, 
Massachusetts, U.S.A. 

The crane-flies discussed herewith are all from Peru and 
virtually all from the Department of Ayacucho, where 
they-were collected by Mr. Felix Woytkowski, to whom 
my deepest thanks are extended for this co-operation. 
All of the species described belong to the single genus 
Limonia Meigen, vastly developed in Tropical America, 
as, indeed, in almost all parts of the world, including the 
most remote oceanic islands. There seems to be no 
question but that this genus will vastly exceed all other 
Tipulid groups in the number of included species. The 
types of the novelties are preserved in my personal collec¬ 
tion of these flies. 




760 


Dr. C. P. Alexander on 


Limonia ( Dicranomyia) bigladia, sp. n. 

General coloration dark greyish brown, the preeecutun 
with a still darker median stripe; rostrum and scape or 
antenna yellow ; median region of scutum and the scutel- 
lum conspicuously light grey ; halteres unusually long and 
slender; wings with a light brown tinge, stigma a trifle 
darker; Sc t long ; abdomen relatively elongate ; male 
hypopygium unusually complicated by outgrowths and 
setal areas on basistyle and ventral dististyle ; each basi- 
style with a powerful sword-like spine at apex of ventro 
mesal lobe. 

Male. —Length about 7 mm. ; wing 8 mm. 

Rostrum obscure yellow, about one-half the length of 
remainder of head; palpi black. Antennae with scape 
light yellow, pedicel and flagellum blaok ; basal flagellar 
segments oval, the outer ones more elongate; verticils 
of outer segments shorter than the segments alone * 
terminal segment slightly longer than the penultimate. 
Head light grey; anterior vertex relatively wide, nearly 
three times the diameter of scape. 

Pronotum dark brown above, slightly paler on sides. 
Mesonotal prsescutum dark greyish brown, with a still 
darker brown median stripe, the lateral stripes scarcely 
indicated ; humeral region of prsescutum a little more 
buffy ; scutal lobes dark brown ; median region of scutum 
and the scutellum conspicuously light grey ; mediotergite 
dark brown, grey pruinose. Pleura and pieurotergite pale 
brownish yellow with a sparse pruinosity, the ventral 
sternopleurite slightly darker. Halteres unusually long 
and slender, dark brown, the base of the stem brightened. 
Legs with the coxae and trochanters obscure testaoeous 
yellow; femora brown, the bases restriotedly obscure 
yellow; tibiae and tarsi pale brown, the terminal tarsal 
segments darker. Wings with a light brown tinge, the 
oval stigma a very little darker ; veins delicate, pale brown. 
Ventation : Sc x ending opposite origin of Re, Sc a far from 
its tip so Sc t alone is about equal to Re ; m-cu close to 
fork of M ; vein 2nd A sinuous, the cell relatively narrow. 

Abdominal tergites dark brown, the sternites obscure 
brownish yellow; caudal borders of segments pale, more 
extensive and conspicuous on outer tergites; segments 
eight or nine more uniformly darkened; hypopygium 
yellowish brown. Male hypopygium (fig. 1) with the 
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tergite, 9 1, very large, transversely oval in outline ; caudal 
border on either side of median line with a strong tubercle, 
the mesal portion and base of which is provided with 
about fifteen strong but not particularly long spinous 
setae; elsewhere on tergal disk a transverse row of more 



Fig. 1.— Limonia (Dicranomyia) bigladia , sp. n. ; male hypopygium, 
Fig. 2 .—Limonia (Dicranomyia) humeroea, Bp. n.; male hypopygium, 
Fig. 3.— Limonia ( Dicranomyia) muliercula, sp. n,; male hypopygium, 
Fig. 4.— Limonia {Dicranomyia) imitabilia , sp. n.; male hypopygium. 
Fig. 5.— Limonia (Dicranomyia ) complacita . sp. n.; male hypopygium, 
Fig. 6 ,— Limonia (Dicranomyia) divcraipladia, Bp. n.; mate hypopygium. 
Fig. 7.—■ Limonia (Oeranotnyia) heteroxipha, sp. n. j male hypopygium, 

(Symbols : a, ©doagus ; 6. basistyle ; dd. dorsal dististyle; 

<j y gonapopbysis ; t, 9th tergite ; vd, ventral dististyle.) 

delicate setae from conspicuous punctures. Basistyle, b, 
relatively small, down the face of main portion with an 
oblique row of about ten very long and powerful setae, 
those at either end of row shorter and weaker ; ventromesal 
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lobe complex, chiefly bilobed, the lateral lobe densely 
provided with numerous strong spines or spinous setae; 
inner lobe subequal in size, with numerous long delicate 
pale setae ; between these two lobes extends chiefly caudad 
a very powerful flattened blade that is evidently com¬ 
prised of several strong fasciculated set®, the spine at 
apex produced into a needle point. Dorsal dististyle, dd, 
relatively weak and of somewhat peculiar conformation, 
as shown, narrowed on basal third, the tip acute. Ventral 
dististyle, vd, relatively large, its total area approximately 
equal to that of the basistyle ; rostral prolongation strongly 
developed, separated from the main body of style by a 
deep notch that is occupied by a rounded lobe or cushion 
that is provided with a few very long set® ; blade of pro¬ 
longation compressed, narrowed to a long apical point; 
rostral spines subequal in length, placed close together on 
face of blade, not arising from basal tubercles', near base 
of blade on margin with a conspicuous hair-pencil. Gona- 
pophysis, g, with mesal apical lobe short and pale, incon¬ 
spicuous. ASdeagus glabrous. 

Hab. Peru (Ayacucho). 

Holotype, <J, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, October 3, 1941 (Woytkowski). 

Limonia (Dicranomyia) bigladia is one of numerous 
species of the subgenus having the halteres exceedingly 
long and slender and with the male hypopygium very 
complex in structure. From all such speoies, the present 
fly differs conspicuously in the presence of the major spine 
at apex of ventromesal lobe of basistyle, from which 
character the specific name is derived. 

• Limonia ( Dicranomyia) hvmerom, sp. n. - 

General coloration dark brown ; antenn® black through¬ 
out ; halteres elongate, black throughout; legs brown; 
wings with a brown tinge, the oval stigma slightly darker 
brown ; Sc^ long, subequal to R «; male hypopygium with 
the tergite large, its caudal border nearly truncate ; basi¬ 
style with the ventromesal lobe very complicated by out¬ 
growths and hair brushes; dorsal dististyle a relatively 
weak, gently curved rod ; ventral dististyle with the rostral 
prolongation a flattened compressed blade, the two spines 
unequal in length, arising from a common tubercles; 
gonapophyses with mesal-apical lobe unequally bidentate 
at tip. 
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Male, —Length about 6 5 mm.; wing 7 mm. 

Rostrum obscure yellow ; palpi black. Antennae black 
throughout; flagellar segments short-cylindrical, passing 
into elongate, the terminal segment nearly twice the length 
of the penultimate; longest verticils unilaterally distri¬ 
buted, exceeding the segments in length. Head dark 
brown ; anterior vertex of moderate width, about one-half 
wider than the diameter of scape. 

Pronotum dark brown, Bomewhat paler laterally. Meso- 
notal prsescutum dark brown, the humeral and lateral 
portions of prsescutum paling to obscure yellow ; scutellum 
•obscure testaceous brown. Pleura obscure testaceous 
yellow, vaguely patterned with slightly darker, especially 
on the anepisternum and ventral stemopleurite. Halteres 
elongate, black throughout, the outer portion of stem 
fringed with long conspicuous setse. Legs with the coxae 
and trochanters testaceous yellow; femora brown, the 
bases restrictedly brightened; tibiae and tarsi brown. 
Wings with a rather strong brownish tinge, the oval 
stigma slightly darker brown, well-delimited ; veins brown. 
Venation : Sc t ending opposite origin of Re, Sc 2 far from 
its tip, 8c t alone subequal to the arcuated Rs ; cell 1st M a 
relatively large, subequal in length to vein M l+2 beyond 
it; m-cu a short distanoe before fork of M ; cell 2 nd A 
relatively narrow, the vein gently sinuous, cell 1st A nar¬ 
rowed just beyond the level of arculus. 

Abdomen dark brown above, stemites obscure yellow, 
the incisures feebly darkened, the outer segments, with 
the hypopygium, more uniformly darkened. Male hypo- 
pygium (fig. 2) with the tergite, 9t, large, the caudal 
margin nearly truncate, the cephalic border convexly 
rounded ; surface of tergite with numerous setse that are 
more densely grouped on either side of mid-line near caudal 
border ; in addition, closer to mid-line of sclerite with a 
gently ourved row of about sixteen very long setse. Basi- 
style, b, relatively small, its ventromesal lobe very large 
and complicated by outgrowths, as figured; outermost 
lobule with a group of six or seven very powerful setse at 
outer angle, the inner portion with a very dense comb of 
.short spines ; margin of lobe with coarse setse that become 
flattened and spinous on the outer portion of the series ; 
•outermost lobules of appendage with additional coarse 
setse, the extreme outer one very densely covered with 
yellow setse or spinous bristles, the inner series exceedingly 
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long and flattened, strongly recurved upon themselves to- 
form a dense mane. Dorsal dististyle a relatively weak 
rod, more curved to the acute apical spine than in most 
allied forms. Ventral dististyle, vd> with the main body 
unusually small* its area very much less than that of the 
basistyle ; rostral prolongation conspicuously compressed- 
flattened, narrowed into a slender apical point, the lower 
margin of blade with a row of coarse setae ; rostral spines 
two, slightly unequal in length, arising from summit of 
a conspicuous tubercle that exceeds in length one-half the 
shorter spine ; at base of rostrum with a globular lobule 
provided with several setae. Gonapophyses, g , with mesal- 
apical lobe slender, nearly straight, conspicuously but 
unequally bidentate at tip ; mesal portion of apophysis 
at base densely setuliferous. iEdeagus, a, unusually 
slender, the distal portion with long conspicuous but very 
delicate setae. 

Hab . Peru (Ayacucho). 

Holotype , <£, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, October 7, 1941 ( Woytkowski ). 

Limonia ( Dicranomyia) humerom is a further species of 
the subgenus having conspicuous outgrowths and hair¬ 
brushes on the basistyle of the male hypopygium. All of 
these species are best separated by the details of structure 
of the hypopygium which, while very complex, is capable 
of some definition and illustration. The present fly is 
well distinguished by the ventral dististyle, basistyle and 
the bidentate gonapophyses. 

Limonia ( Dicranomyia) muliercula , sp. n. 

General coloration dark brownish grey, the preescutum 
with a single darker brown median stripe ; rostrum black ; 
antennae with the scape brownish yellow, remainder of 
organ black ; head grey, anterior vertex relatively wide; 
wings with a weak brownish tinge, stigma a trifle darker ; 
8c x subequal in length to Re ; abdomen and halteres elon¬ 
gate ; male hypopygium with basistyle and rostral pro¬ 
longation of the ventral dististyle complex in structure ; 
ninth tergite with a close median group of about four very 
long setae near caudal margin. 

Male .—Length about 7 mm.; wing 7 mm. 

Rostrum relatively small, blackened, more or less grey 
pruinose; palpi black. Antennae with scape brownish 
yellow, pedicel and flagellum uniformly black; flagellar 
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segments oval, the outer segments passing into long-oval; 
verticils relatively weak and inconspicuous, shorter than 
the segments; terminal segment about one-third longer 
than the penultimate. Head light grey ; anterior vertex 
relatively wide, fully three times the diameter of scape. 

Pronotum dark brown above, sparsely pruinose on 
sides. Mesonotum relatively high and gibbous, dark 
brownish grey, the preescutum with a single, darker brown, 
median stripe ; soutal lobes more or less infusoated. Pleura 
brownish grey, the meral region paler. Halteres of un¬ 
usual length and slenderness; stem pale brown, knob 
•darker. Legs with the cox® obscure yellow, the fore pair 
darker basally; trochanters obscure yellow; femora 
obscure brownish yellow at bases, passing into brown ; 
remainder of legs dark brown, the terminal tarsal segments' 
blackened. Wings with a weak brownish tinge, the oval 
stigma a trifle darker ; veins brown, delicate. Venation : 
Sc short, Sc t ending a short distance before origin of Rs, 
Sc t some distance from its tip, Sc t alone subequal in length 
to the more arcuated Rs ; cell 1st M 2 about equal in length 
to vein M„ beyond it; m-cu just beyond fork of M. 

Abdomen elongate ; tergites dark brown, basal sternites 
obscure brownish yellow, the more basal segments some¬ 
what clearer yellow, the outermost segments, with the 
hypopygium, uniformly darkened. Male hypopygium 
(fig. 3) with the tergite, 9<, large,the caudal border convexly 
rounded, the margins more or less blackened and sclero- 
tized ; median portion near caudal margin with about four 
very long set® that are about two-thirds as long as the 
tergite itself; elsewhere on surface with a few scattered 
•shorter set®. Basistyle, 6, with outer face having rela¬ 
tively few set®; ventromesal lobe complex, about as 
figured, including a heavily blackened apical lobule ter¬ 
minating in microscopio cultrate blades and longer curved 
flattened bristles, at base of lobule with an obtuse shoulder; 
•a second lobule is paler ; in the notch between these two 
with a pencil of long bristles and a smaller fleshy lobe. 

Dorsal dististyle a straight rod, the tip abruptly nar¬ 
rowed and deourved. Ventral dististyle, vd, large and 
fleshy, its area exceeding that of basistyle ; rostral prolon¬ 
gation elongate, of irregular conformation, as shown; 
spines two, placed dose together at near mid-length of the 
prolongation, the more basal spine slightly shorter; ventral 
margin of prolongation near base with a conspicuous black- ’ 
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ened lobe or flange; more distally the margin opposite the 
rostral spines is dilated into a low tubercle set with numer¬ 
ous setae. Gonapophyses, g, with mesal-apical lobe short, 
■acute, the mesal margin microscopically roughened. 
JSdeagus, a, pale, with a row of pale spines along its face. 

Hob. Peru (Ayacucho). 

Holotype, <J, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, October 3, 1941 ( Woytkowski). 

Limonia ( Dicranomyia) muliercula is allied to several 
other regional species having the male hypopygium un¬ 
usually complicated by outgrowths of the basistyle and 
ventral dististyle. It is most similar to species such as 
b. (£>.) appoaita Alexander, yet amply distinct. 

Limonia ( Dicranomyia) imitabilia, sp. n. 

General coloration pale yellow, the pronotum and cepha¬ 
lic portion of praescutum with a narrow median brown 
line ; rostrum yellow ; antennae with scape yellow, succeed¬ 
ing segments black ; halteres elongate, darkened through¬ 
out ; legs pale brown, the tips of femora narrowly pate ; 
wings tinted with oohreous, the stigma faintly darker; 
£c x long ; mate hypopygium with tergite large, the pos¬ 
terior border with a median group of more than a dozen 
elongate setae; basistyle short, its ventromesal lobe greatly 
complicated by outgrowths and setal tufts; rostral prof 
longation of ventral dtetistyle elongate, at outer end 
produced at a right-angle into a slender arm. 

Male. —Length about 6*5 mm.; wing 7-5 m m . 

Rostrum yellow, relatively short; palpi with basal seg¬ 
ments yellow, the outer ones brown. Antennae with scape 
yellow, pedicel and flagellum black; basal flagellar seg¬ 
ments long-oval, the succeeding segments passing through 
Bhort-cylindrical to elongate; terminal segment about 
one-half longer than the penultimate; verticals shorter 
than the outer segments. Anterior vertex pate, silvery 
pruinose, remainder of head yellow; anterior vertex 
moderately wide, exceeding twioe the diameter of scape. 

Pronotum obscure yellow, narrowly darkened medially 
above, this colour continued caudad for more than one- 
half the length of the mesonotal praescutum ; remainder 
of mesonotum uniform yellow. Pleura uniformly still 
pater yellow. Halteres elongate, darkened throughout, 

’ Legs with coxae and trochanters yellow; femora pate 
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brown, their tips narrowly yellow; tibiae and tarsi pale 
brown. Wings tinted with oohreous, the oval stigma only 
faintly darker; veins brown. Venation: Sc relatively 
short, Sc 1 ending about one-third the length of Bs before 
the origin of the latter ; Sc t far from tip of Sc v the latter 
subequal in length to the strongly arcuated Re; cell 
1 at M t large, longer than vein beyond it; tn-cu at 
fork of M ; vein 2nd A gently sinuous. 

Basal abdominal tergites weakly infuscated, the outer 
segments and hypopygium more strongly so; stemites 
yellow. Male hypopygium (fig. 4) with the ninth tergite, 
9 1, large and ample, both the caudal and cephalic borders 
convexly rounded, especially the latter; near posterior 
border a oompact median group of more than a dozen 
elongate setae that are fully one-half as long as the total 
length of tergite. Basistyle, 6, very short, with sparse 
coarse setae ; ventromesal lobe much complicated by out¬ 
growths and armatures of spines and hair-tufts; the major 
lobe, nearest the dististyle, bears a row of six or seven 
very strong, powerful, spinous setae ; apex of lobe beyond 
this point with a group of more abundant shorter setae; 
near base of primary lobe with two very long and strongly 
modified setae; attached distally to the primary lobe a 
further ear-like lobule or appendage, likewise provided 
with abundant modified setae; more basally, the ventro¬ 
mesal lobe bears an oval cushion that is very densely set 
with flattened pale setae in addition to fewer powerful 
spinous bristles, together with a small pencil of eight to 
ten very long setae. Dorsal dististyle a relatively weak, 
nearly straight rod, its tip acute and de curved at a right 
angle. Ventral dististyle, vd, a large fleshy lobe, its area 
somewhat greater than the total area of the basistyle; 
rostral prolongation a relatively narrow sclerotized rod, 
at apex further produoed at a right-angle into a slender 
arm ; lower margin of outer portion of prolongation with 
a linear series of strong set® ; rostral spines two, placed at 
about the basal third of the prolongation, arising from 
s ummi t of a short common tubercle, both spines subequal 
in length, approximately three times that of the tubercle. 
Qonapophyses, g, very small, the mesal-apioal lobe nearly 
straight but weak. 

Hob. Peru (Ayaoucho). 

j Hoteype, S, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, October 2, 1941 (Woytkoweki), 
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Limonia ( Dicranomyia ) imitabilis is quite different from 
the other allied regional species having greatly compli¬ 
cated outgrowths on the male hypopygium. Among such 
forms it is perhaps most similar to L. (D.) muliercula, yet 
■entirely distinct. 

Limonia (Dicranomyia) complacita, sp. n. 

General coloration blackish, grey pruinose ; rostral pro¬ 
longation black; antennae black throughout, flagellar 
segments oval; halteres with stem white, knob blackened ; 
legs with femora brownish yellow, with a nearly terminal 
'dark brown ring ; wings whitish subhyaline, heavily pat¬ 
terned with brown ; Its square and spurred at origin ; 
m-cu before fork of M ; male hypopygium with caudal 
margin of tergite notched ; dorsal dististyle obtuse at tip ; 
rostral prolongation of ventral dististyle short, the two 
spines straight, slightly unequal in length. 

Male. —Length about 6 5 mm.; wing 7-8 mm. 

Rostrum slightly shorter than the remainder of head, 
polished black ; palpi black. Antennae black throughout; 
flagellar segments short-oval; verticils subequal in length 
to the segments. Head dark grey, the centre of vertex 
restrictedly darkened; anterior vertex relatively wide, 
about three times the diameter of scape. 

Pronotum blackish, dark grey pruinose. Mesonotal 
praseuturn dark grey with three black stripes, the median 
one broad and conspicuous, not reaching the suture 
behind; lateral stripes very narrow and inconspicuous; 
posterior sclerites of notum blackened, very sparsely 
pruinose, the centres of scutal lobes conspicuously black¬ 
ened, the median area and base of scutellum grey pruinose. 
Pleura dark grey, restrictedly patterned with darker on 
ventral anepisternum and ventral stemopleurite. Halteres 
with stem conspicuously white, knob blaokened. Legs 
with cox.se blaokened, grey pruinose ; trochanters brown ; 
femora obscure brownish yellow, with a nearly terminal 
•dark brown ring, the very narrow apex obscure yellow; 
tibiae and tarsi brown, the terminal segments blaokened ; 
claws with one conspicuous Bpine and reduced more basal 
•ones. Wings whitish subhyaline, handsomely and con¬ 
spicuously patterned with brown, as follows:—prearoular 
field and axillary margin ; stigma; cord and outer end of 
•cell 1st M t , including a major oval area at fork of Be ; two 
• oval spots in oentre of cell R before origin of Rs, the more 
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basal one larger; distinct paler brown washes in outer 
radial and medial fields, chiefly adjoining the veins ; 
further brown washes in cells M, Cu and outer ends of 
both anal cells; no very distinct cloud at fork of Sc ; 
veins brown, scarcely darker in the clouded areas. Vena¬ 
tion : Sr, short, 5c, ending a short distance before origin 
of Ha, 5c 2 not far from its tip ; Rs relatively short, square 
and spurred at origin ; cell Is/ M 2 relatively long, subequal 
to vein M a beyond it; m-cu varying from approximately 
one-half to nearly its own length before the fork of M ; 
vein 2nd A convexly arched, not sinuous. 

Abdomen brownish black, sparsely pruinose ; hypopy- 
gium scarcely brightened, Male hypopygium (fig. 5) with 
the ninth tergite, 9/, transverse, the caudal margin rather 
broadly emarginate, the lateral lobes broadly obtuse, with 
numerous setse. Basistyle, b, with the ventromesal lobe 
simple, dark-coloured, provided with abundant setae, some 
of which are subequal in length to the lobe itself. Dorsal 
dististyle a relatively short curved rod, its tip obtuse. 
Ventral dististyle, vd, large and fleshy, in area much 
exceeding the basistyle ; rostral prolongation relatively 
short, with two straight spines shortly beyond mid-Jength 
of outer surface ; spines placed close together, the inner 
one a trifle longer than the outer; outer portion of 
rostrum relatively short, less than the length of the outer 
spine. Gonapophyses, g, with mesal-apical lobe long and 
narrow, almost straight. ASdeagus, a, narrow. 

Hob. Peru (Junin). 

Holotype, cj, Tulumayo Valley, Tarma, altitude 4000- 
8000 ft., September 10, 1940 ( Woytkowaki ). 

Limonia ( Dicranomyia ) complacita is very different from 
*11 other described regional members of the subgenus. 
Superficially: it somewhat resembles species such as L. 
{ D .) jorgenaeni (Alexander), but is entirely distinct. 

Limonia ( Dicranomyia ) diveraigladia, sp. n. 

Allied to latiapina ; general coloration brown, the meso- 
notum without distinct pattern ; femora obscure yellow, 
the tibise and tarsi passing into black ; wings with a weak 
brown tinge ; 5c, ending opposite origin of Be, 5c, some 
distance from its tip ; male hypopygium with the rostral 
spines very dissimilar in shape, the outer one a long 
slender straight spine placed on the rostrum,'the inner 
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spine a curved flattened blade placed on the face of the 
style itself. 

Male. —Length about 7 mm.; wing 8 mm. 

Rostrum slightly pendant, obscure yellow ; palpi black. 
Antennae black throughout; basal flagellar segments oval, 
soon passing into elongate-oval; terminal segment a trifle 
exceeding the penultimate ; verticils subequal in length 
to the segments. Head brown, sparsely patterned with 
still darker brown; anterior vertex wide, approximately 
twice the diameter of the scape. 

Pronotum relatively long, dark brown above, paler 
brown on sides. Mesonotum almost uniform medium 
brown, without distinot pattern; prsescutal setae sparse 
but long and conspicuous. Pleura brown, the ventral 
sclerites a trifle paler. Halteres relatively long, blackened, 
the base of stem pale. Legs with coxae obscure brownish 
testaceous; trochanters yellow; femora obscure yellow, 
their tips weakly infuscated ; tibiae and tarsi passing 
through brownish black to black ; claws with one major 
tooth and more basal microscopic denticles. Wings with 
a weak brown tinge, the oval stigma a trifle darker; veins 
brown, a little more yellowish brown in the prcarcular and 
costal fields. Venation: ending opposite origin of 

Bs, Sc t some distance from its tip, Sc t alone exceeding 
one-half the length of m-cu, the latter at fork of flf. 

Abdominal tergites dark brown, somewhat paler later¬ 
ally ; stemites and hypopygium obscure yellow. Male 
hypopygium (fig. 6) with the tergite, 9t, deeply emarginate, 
the lobes relatively narrow, obtuse, with conspicuous setse. 
Ventromesal lobe of basistyle simple. Dorsal dististyle a 
slender, strongly-curved hook, the tip acute. Ventral 
dististyle, vd, relatively small, pale, in area somewhat less 
than the basistyle ; two rostral spines of very different 
appearanoe, the outermost a long slender straight spine 
placed at near three-fourths the length of the moderately 
long rostral prolongation ; second spine on the face of the 
style itself, appearing as a shorter flattened blade, gently 
curved to the acute tip. Gonapophyses, g, with mesal- 
apioal lobe relatively short, the tip narrowly blackened. 

Hab. Peru (Ayacucho). 

Holotype, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, October 2, 1941 ( Wogtkoweki). 

Limonia (Dicranomyia) diversigladia is most similar to 
L. (D.) latiapina Alexander, likewise of Peru, differing 
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very conspicuously in the structure of the male hypopy- 
gium, notably the formation and position of the rostral 
spines. 

Limonia ( Rhipidia ) aphrodite , sp. n. 

Size large (wing, male, 11 mm.); antennae (male) with 
10 long-bipectinate segments, the first flagellar segment 
simply pectinate ; pleura reddish brown with a broad 
black dorsolongitudinal stripe ; femora dusky, the tips 
narrowly blackened, preceded by a vague yellow ring; 
wings cream-yellow, heavily patterned with brown; 
numerous maorotrichia in outer cells of wing ; abdomen 
conspicuously hairy, the segments dimidiate, their bases 
yellow, the apices black ; male hypopygium with two 
relatively short rostral spines. 

Male .—Length about 10 mm. ; wing 11 mm. ; antenna 
about 3*8 mm. 

Rostrum black, relatively long, with the mouth-parts 
slightly exceeding the remainder of head ; palpi black. 
Antennae black, the apical pedicels of the branched seg¬ 
ments yellow ; ten long-bipectinate segments, the longest 
branches (at mid-length of organ) exceeding one-fourth 
the length of the entire antennae ; first flagellar segment 
with a simple stout protuberance, the short apical pedicel 
black ; terminal segment elongate, nearly twice the length 
of the penultimate segment; basal enlargements of seg¬ 
ments with unusually long verticils ; branches covered 
with a dense white pubescence. Head grey, with coarse 
black setae ; eyes (male) very large, broadly holoptic. 

Pronotum dark brown. Mesonotum reddish brown, the 
humeral and central portions of praesoutum with a broad 
oentral black stripe, more diffuse and slightly paler on 
cephalic hall*, the region of the usual lateral stripes remain¬ 
ing of the reddish ground-colour ; posterior sclerites of 
notum brownish black, the suture between the medio- 
tergite and the pleurotergite, with the posterior portion 
of the former, more reddish. Pleura reddish brown, with 
a broad black dorsal stripe extending from the cervical 
region to the pleura. Halteres relatively short, blackened, 
the base of stem narrowly yellow. legs with the cox® 
blackened, the fore pair a little paler ; trochanters obscure 
yellow; femora infuscated basadly, the tips narrowly but 
oonspiouously blackened, preceded by a wider but vague 
yeUoifish ring, the pattern approximately similar on all 
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lege ; tibiae and tarsi yellowish brown to pale brown, the 
tips of tibiae very narrowly darkened, the terminal tarsal 
segments passing into black ; claws with a single long acute 
spine and shorter, less conspicuous denticles. Wings with 
the restricted ground cream-yellow, the remainder of 
surface heavily patterned with brown; five major costal 
areas of a still darker colour, the third at origin of Ra, the 
fifth at stigma, all of these areas confluent with the very 
extensive darkened areas behind ; the brightened ground 
appears in the small costal interspaces, as several areas in 
the outer radial and medial fields, as a longitudinal stripe 
in cell ls< A , and as an axillary brightening involving both 
anal cells ; veins dark brown, Sc and R in the costal inter¬ 
spaces bright yellow. Outer cells of wing with abundant 
and conspicuous macrotrichia, involving all cells beyond 
cord, as well as tho outer ends of cells Cv and 1st A. 
Venation : <8c, ending about opposite four-fifths the length 
of Ra, Sc t near its tip ; cell 1st M t relatively small, irregu¬ 
larly pentagonal in outline, m being arculated, the other 
elements closing the cell straight; m-cu about one-fourth 
its own length before fork of M. 

Abdomen relatively long, conspicuously hairy; segments 
dimidiate, their bases yellow, the apioes black, on the 
more proximal segments the yellow exceeding the dark 
colour ; hypopygium dark brown. Male hypopygium with 
the ninth tergite transverse, the caudal margin evenly and 
eonvexly rounded. Basistyle relatively small, the ventro- 
mesal lobe simple, without modified lobes or aetee. Dorsal 
dististyle a strongly-curved blackened hook, the acute tip 
a decurved spine. Ventral dististyle relatively small, its 
area less than that of basistyle ; rostral prolongation rela¬ 
tively short, with two short spines placed close together 
at mid-length ; spines a little shorter than the prolongation 
beyond their insertion. Gonapophysis with mesal-apioal 
lobe blackened, relatively narrow, the extreme tip sud¬ 
denly narrowed. 

Hob. Peru (Ayaoucho). 

Holotype, <J, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, September 7, 1941 ( Woytkomki). % 

Limonia {Rhipidia) aphrodite, is strikingly different from 
all previously-described members of the subgenus in the 
hairy wings. Despite this difference, the fly is olosest to 
species such as L. (R.) cytherea, sp. n., and L. (R.) etonei 
Alexander. 
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Limonia (Rhipidia ) cytherea, sp. n. 

Size large (wing, female, over 11 mm.); mesonotum 
chiefly brown, the preescutum with the lateral margins 
broadly yellow ; thoracic pleura dark brown with a broad, 
very conspicuous, black, longitudinal stripe; femora 
yellow, slightly more blackened on basal half; wings with 
a strong brownish yellow tinge, restrictedly patterned with 
large brown clouds and seams; Rs elongate ; stigmal 
trichia present; abdominal tergites obscure yellow, nar¬ 
rowly darkened laterally ; ovipositor with oerei blackened, 
very slender. 

Female.. -Length about 10 mm.; wing 11-2 mm.; 
antenna about 2-2 mm. 

Rostrum black, relatively elongate, subequal to the re¬ 
mainder of head; palpi black. Antennae with basal 
swelling and pectinations black, the apical pedicels 
abruptly yellow ; flagellar segments simply produced, the 
longest pectination about two-thirds the total length of 
the segment. Head grey; anterior vertex reduced to a 
linear blackened strip that is less than the diameter of a 
single row of ommatidia. 

Pronotum brownish yellow above, blackened laterally. 
Mesonotum with the disk chiefly covered by three brown 
stripes that are almost confluent, restricting the inter¬ 
spaces to feebly differentiated narrow lines; lateral and 
humeral portions of praescutum brcmdly yellow ; posterior 
sclerites of notum brown, the postenor half of mediotergite 
more testaceous. Pleura dark brown, the dorsal portion, 
with the dorsopleural membrane, covered by a broad, very 
conspicuous, longitudinal, black stripe extending from the 
oervical region to the base of the abdomen, chiefly passing 
beneath the wing-root. Halteres dusky, base of stem 
restrictedly pale ; knob elongate, merging gradually with 
the stem, the latter fringed unilaterally with long setae. 
Legs with the coxae infuscated, the fore pair slightly paler 
at tips ; trochanters obscure yellow ; femora yellow, slightly 
more blackened on basal half, the extreme proximal ends 
pale ; tibiae and basitarsi brown, the outer tarsal segments 
black; claws toothed. Wings with a strong brownish- 
yellow tinge, clearer yellow in costal portions ; a heavy but 
restricted brown pattern, as follows :—a weak darkening 
in humeral region ; a major area at one-third the length 
of cell C, extending caudad almost to vein M ; a smaller 
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darkening at origin of Rs, including cells C. Sc and R. but 
interrupted by the yellow vein R ; a major dark cloud at 
and above m-cw, involving the adjoining portions of vein 
M and including clouds in outer radial and medial fields 
that are more extensive than the pale ground; stigma 
pale brown, narrowly more darkened along veins at outer 
end; strong brown washes in cubital and anal fields; 
veins yellow, more infuscated in the clouded portions. 
Stigma with from 14 to 18 macrotrichia. Venation: Sc 
long, Sc x ending shortly before fork of Rs, Sc t near its tip ; 
Rs long, weakly angulated at origin ; cell ls< M 2 relatively 
small, irregularly pentagonal, m longer than the basal 
section of M s and gently arcuated; m~cu more than one- 
half its own length before fork of M ; vein 2nd A strongly 
sinuous. 

Abdomen obscure yellow, the basal segments narrowly 
darkened laterally; segments rather conspicuously hairy. 
Ovipositor with the eerci blackened, very slender, strongly 
upcurved. 

Bab. Peru (Ayaeucho). 

Holotype, <£, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, September 2, 1941 ( Woytkoweki ). 

This unusually beautiful species has no close ally so far 
described. It is perhaps closest to Limonia (Rhipidia) 
stonei Alexander, of Colombia, whioh is of approximately 
the same size, but is entirely different in coloration. 

% 

Limonia (Rhipidia) mdanaria, sp. n. 

General coloration of mesonotal prascutum reddish 
brown with three darker brown stripes; pleura with a 
conspicuous black longitudinal stripe; antenna; black 
throughout, in male with seven bipectinate segments, in 
fehiale with segments simply produced ; legs blaok ; wings 
uniformly and very strongly blackened, variegated only 
by the even darker stigma; male hypopygium with the 
ventromesar lobe of basistyle stout but simple; rostral 
prolongation of ventral dististyle slender, with two approxi¬ 
mated, very elongate spines. 

Male. —Length about 5 mm.; wing 5-4 mm.; antenna 
about 2 mm. 

Female. —Length about 8 mm.; wing 8-5 mm.; antenna 
about 1*5 mm. 
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Rostrum and palpi black. Antenn® black throughout 
in both sexes ; in male, flagellum with seven bipectinate 
segments; first flagellar segment simply produced; seg¬ 
ments two to eight, inclusive, with moderately long 
branches, the longest about twice the segment; flagellar 
segment nine with a single branch that exceeds the seg¬ 
ment in length; segments ten and eleven each with a 
slight protuberance only; terminal segment elongate, 
pointed at apex ; in female, flagellar segments with con¬ 
spicuous basal swellings that are bluntly produced, the 
enlargements exceeding twice the length of the darkened 
apical pedicel; terminal segment nearly twice the penulti¬ 
mate, narrowed outwardly. Head behind brownish grey, 
the anterior vertex brown, darker medially , behind; 
anterior vertex of female a little less than the diameter of 
scape, in male even narrower to virtually eliminated by 
the approximation of the eyes. 

Pronotum brownish black. Mesonotal prwscutum red¬ 
dish brown, with three darker brown stripes, in addition 
to narrowly darkened lateral borders behind the pseudo- 
sutural fove®; pr®soutal set® long but sparse ; scutal 
lobes dark brown, the median area paler ; scutellum and 
cephalic half of mediotergite blackened, the posterior half 
of latter more reddened. Pleura reddish brown with a 
conspicuous black longitudinal stripe crossing the dorsal 
sclerites ; sides of sternopleurite more narrowly and less 
conspicuously darkened. Halteres blackened. Legs with 
cox® brownish yellow, the fore pair darker; trochanters 
yellow ; remainder of legs uniformly black, only the femoral 
bases restrictedly brightened. Wings uniformly and 
very strongly blackened, variegated only by the oval, still 
darker stigma and the slightly more brightened prearcular 
field; no brightened areas nor any darkened seams or 
clouds at cord or elsewhere on surface; veins brownish 
black. Trichia of veins long and conspicuous; stigmal 
triohia sparse but present. Venation: 8c moderately 
long, 8c t ending opposite mid-length of Ra, Sc 2 not far 
from its tip ; Ra relatively long; cell 1 at M % small, irregu¬ 
larly pentagonal, m longer and more arcuated than the 
other elements ; m-cu at or just beyond fork of M. 

Abdominal tergites brownish black, weakly dimidiate, 
the basal portions obscure yellow, posterior borders 
blackened, in amount a little less than the bases; abdomen 
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with conspicuous set®. Ovipositor with ceroi long and 
slender, strongly upcurved. Male hypopygium with the 
tergite transverse, the lobes low and obtuse. Basistyle 
with the ventromesal lobe broad-based, simple, with 
elongate set®. Dorsal dististyle a very short, gently- 
curved blackened rod, the tip acute. Ventral dististyle 
small, dusky, in area subequal to or smaller than the 
basistyle ; rostral prolongation slender, with two very long 
spines arising close together at near mid-length of prolonga¬ 
tion, the spines subequal, about as long as the prolongation 
itself, directed strongly backward. Gonapophyses with 
mesal-apical lobe blackened, irregular in conformation. 

Hah. Peru (Ayacucho). 

Holotype , <J, Ayna. La Mar, altitude 2400 metres, 
April 23, 1941 (W oyikowski). Allotype., $, Yanamonte, 
La Mar, in fog forests, altitude 3000-4100 metres, Sep¬ 
tember C, 1941 ( Woytkowebi). 

The most similar regional species are Limonia (Rhipidia) 
spruGei Alexander and L. (R.) iridigitata Alexander, both 
of Ecuador, which are well-distinguished by differences 
in the antenn® and in the structure of the male hypopy¬ 
gium. The holoitype male of the present fly is very much 
smaller than the female, but the association seems to be 
correct. 


Limonia ( Rhipidia) superarmata, sp. n. 

Allied to perannaia ; general coloration of pr«soutum 
reddish brown with a darker brown median stripe; 
antenn® (male) elongate, approximately one-half the 
entire body, with ten long-bipectinate flagellar segments, 
the longest branches exceeding three times the segments 
that bear them ; all tarsi black ; wings strongly darkened, 
with a restricted still darker pattern ; male hypopygium 
complex in structure, including a massive blackened 
phallosomic structure; rostral prolongation of ventral 
dististyle a long compressed yellow blade, the two spines 
placed close together far out on the blade. 

Male ,—Length about 7 mm.; wing 7 mm.; antenna 
about 3*4 mm. 

Rostrum and palpi black. Antenn® with ten long- 
bipectinate flagellar segments; scape, basal enlargements, 
all flagellar branches and the entire terminal segment 
black, the long apical pedicels of the remaining flagellar 
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segments yellow ; pedicel brownish yellow ; branch of first 
flagellar segment shorter than the pedicel of the segment; 
second segment with long branches that are unequal in 
length, one fully one-half longer than the other, the longest 
exceeding twice the length of segment; longest branches 
(at mid-length of organ) exceeding three times the seg¬ 
ments, the two branches more nearly equal to one another 
in length ; branches of eleventh flagellar segment subequal, 
nearly three times the length of segment; terminal seg¬ 
ment about one-half longer than the penultimate; all 
flagellar branches clothed with coarse erect pale setulse. 
Head dark grey ; eyes contiguous. 

Pronotum dark brown. Mesonotal preescutum reddish 
brown, more pruinose laterally, with a darker brown 
median stripe that does not reach the suture behind; 
lateral stripes obsolete or virtually so ; posterior sclerites 
of notum strongly infuscated, more or less pruinose, 
especially the mediotergite. Pleura obscure yellow, with 
two narrow, brownish-black longitudinal stripes, the 
ventral sternopleurite yellow ; dorsal pleurotergite chiefly 
pale. Haltercs relatively short, stem obscure yellow, knob 
infuscated. Legs with the coxae yellow, narrowly dark¬ 
ened across their bases by the ventral pleural stripe ; 
trochanters yellow : femora brownish black, their basal 
portions more obscure yellow ; remainder of legs passing 
through brown to black ; all tarsi blackened. Wings with 
the ground-colour strongly darkened,restrictedly patterned 
with slightly darker brown, including clouds at origin of 
Ba, fork of Sc, stigma, anterior cord and outer radial field ; 
prearcular field more whitened ; veins dark brown. Macro- 
trichia of veins abundant and conspicuous. Venation : 
Sc 3 ending about opposite three-fifths the length of Ba, 
Sc 2 at its tip ; cell 1st relatively long, subequal to vein 
M 3 beyond it; m-cu close to fork of M. 

Abdominal tergites almost uniformly dark brown, the 
sternites weakly bicoloured, obscure yellow, with the 
caudal borders of the segments narrowly infuscated; 
hypopygium chiefly darkened. Male hypopygium with 
the tergite transverse, its caudal margin truncate or very 
feebly emarginate across the central portion. Basistyle 
with ventromesal lobe unusually slender, fringed with long 
coarse set® along lower margin of distal half. Dorsal 
dististyle a gently curved dark rod, its tip an acute long 
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straight spine. Ventral dististyle of moderate size, 
blackened, the rostral prolongation a long ourved yellow 
blade ; rostral spines two, placed close together or on a 
common tubercle far out on the blade, the apex beyond 
them shorter than either spine ; lower margin of blade at 
near one-third the length with a group of about five 
strong set®, (fonapophyses with mesal-apical lobes 
blackened, slender, the apex of each a little sinuous. 
ASdeagus much shorter and broader than in perarmata, 
with lateral wings or flanges. Behind the sedeagus a 
massive blackened phallosomic structure with transverse 
corrugations, apparently rather similar to a comparable 
structure in perarmata but with the details not sufficiently 
clear in the unique type-slide. 

Hab. Peru (Junin). 

Hohtype, <$, Tulumayo Valley, Tarma, altitude 4000- 
8000 ft., October 10, 1940 ( WoytJcowski ). 

The present fly is closest to Limonia (Rhipidia) per¬ 
armata (Alexander) from Amazonian Peru, differing 
especially in the details of structure of the male hypopy- 
gium. notably the rostral prolongation and the position 
of its spines, the ventromesal lobe of the basistyle, the 
mesal-apical lobe of the gonapophysis, and the sedeagus. 

Limonia (Rhipidia) uxor, sp. n. 

General coloration grey,“the cephalic half of prcescutum 
with an extensive black area, the posterior half abruptly 
reddish brown, the posterior and lateral portions heavily 
pruinose; antennal flagellum (female) long-subpectinate, 
the subterminal two segments yellow, the remainder black 
with yellow apical pedicels ; fore femora tipped with black, 
the remaining femora with scarcely indicated brown sub¬ 
terminal rings ; wings cream-yellow, restrictedly patterned 
with brownish blaok and pale grey, the pale stigma ringed 
with darker; m-cu some distance before fork of M ; 
abdominal tergites very weakly bioolored, the lateral 
portions of the more basal segments narrowly velvety 
black ; ovipositor with oerci unequally bidentate at tips. 

Female .—Length about 6*5-7 mm.; wing 6*4-6*7 mm. 

Rostrum black, subequal in length to remainder of 
head; palpi black. Antenn® black, the short pedicels 
of the flagellar segments yellow ; penultimate and ante¬ 
penultimate segments uniformly yellow; flagellar segments 
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(female) each produced into a stout simple lobe, the longest 
a little exceeding the apical pedicel of the segment in 
length. Head grey, the anterior vertex opposite the 
posterior border of eyes with a trifid blackened area; 
anterior vertex narrow, about one-third the diameter of 
scape. 

Pronotum brownish black, somewhat paler sublaterally. 
Mesonotal prsescutum with the cephalic half conspicuously 
blackened, the posterior half abruptly reddish brown, 
heavily grey pruinose near suture and on sides; lateral 
borders and humeral region of praescutum extensively 
grey, with a small marginal black spot behind the pseudo- 
sutural fove®; central portion of scutum grey pruinose, 
the lobes similar but with extensive brownish-black areas ; 
scutellum pale, heavily pruinose ; mediotergite with central 
portion brownish black, the cephalic and lateral portions 
conspicuously pruinose. Pleura grey pruinose, the mes- 
episternum with blackened stripes on anepisternum and 
sternopleurite, the mesepimeron and ventral pleurotergite 
much more extensively blackened. Halteres short, stem 
pale, knob weakly infuscated. Legs with cox® pale 
yellow, more or less darkened basally, especially the middle 
pair ; trochanters yellow ; femora yellow, the tips of fore 
pair broadly and conspicuously black; middle and hind 
pairs with narrow, scarcely indicated brown subterminal 
rings ; tibi® and tarsi yellowish white, only tarsal segments 
four and five, with the distal end of three, abruptly black¬ 
ened. Wings with the ground-colour cream-yellow, re- 
strictedly but conspicuously patterned with brownish 
black and pale grey ; the darkest colour is distributed as 
follows :—a series of four subcostal markings, the third at 
origin of Rs, the last at fork of vein ; along cord and outer 
end of cell 1 at M % ; a conspicuous ring around the otherwise 
pale oval stigma, more extensive and heavier on distal 
and posterior portions ; narrow marginal seams at ends of 
longitudinal veins, more extensive on vein 2nd A, espe¬ 
cially as a submarginal cloud back from the tip ; the grey 
washes occur as central streaks in'the outer radial and 
media] cells and more sparsely in the basal cells, in cell R 
appearing as pale washes behind the subcostal darkenings ; 
a more or less distinot dark cloud in oell M adjoining vein 
Cu at about mid-length ; veins yellow, darkened in the 
patterned areas. Venation: 8c x ending about opposite 
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two-thirds to three-fourths the length of Ba, Sc a at its tip ; 
m~c.u varying from less than one-half to approximately its 
entire length before the fork of M. 

Abdominal tergites with the basal segments more or 
less greenish or yellow, the lateral borders narrowly velvety 
black ; succeeding segments almost uniformly brown, the 
basal rings of the segments a very little paler than the 
distal portions; sternites darkened, the basal segments 
slightly paler ; genitalia and preceding segment yellow. 
Ovipositor with cerci shorter than the hypovalvse, their 
tips unequally bidentate. 

Hob. Peru (Ayacucho). 

Holotype . ?, Ayna. La Mar, altitude 2400 metres, May 
26, 1941 (Woytkow8ki). Pamtopotype, $, May 31, 1941. 

In the pattern of the wings, Limonia (Bhipidia) uxor is 
generally similar to L. (B.) domeetica (Osten Saoken) and 
related forms, diifering markedly in the coloration of the 
body and legs. The bidentate tips of the cerci introduce 
a character not previously known to me in this subgenus 
though well known in other subgeneric groups of Limonia. 

Limonia ( Bhipidia ) thyabe, sp. n. 

General coloration of mesonotal prsescutum grey with 
a conspicuous black median stripe ; antennae (male) short- 
uni pectinate ; all flagellar branches darkened, the short 
apical j>edicels abruptly yellow ; hatteres yellow ; tips of 
fore femora conspicuously blackened, middle and hind 
femora yellow with a very weak, pale brown, subterminal 
ring ; wings cream-yellow, very restrictedly patterned with 
brown, the stigma pale, ringed with pale brown; abdominal 
segments bicolored; rostral spines of male hypopygium 
short. 

Male. —Length about 7 mm.; wing 9 mm.; antenna 
about 1-7 mm. 

Rostrum black throughout, about equal in length to 
remainder of head; palpi blaok. Antennas (male) with 
eight or nine short-unipectinate flagellar segments ; scape 
pedicel and all flagellar branches, with the adjoining bases, 
blackened, the short glabrous apical pedioels abruptly 
yellow; longest branches (at near mid-length of flagellum) 
subequal in length to the segments ; branch of first seg¬ 
ment slightly shorter and stouter than the succeeding one 
or, two; branches of penultimate and antepenultimate 
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flagellar segments very reduced to scarcely distinguishable; 
terminal segment about one-half longer than the penulti¬ 
mate, simple and uniformly darkened. Head light buffy 
grey, the posterior portion of anterior vertex opposite 
hinder border of eyes darkened ; anterior vertex narrowed, 
approximately one-half the diameter of scape. 

Pronotum brownish black, restrictedly patterned with 
paler sublaterally. Mesonotal prsescutum grey, the humeral 
region restrictedly brightened ; a conspicuous black median 
stripe that is gently constricted at near mid-length and 
encloses a pruinose spot just before suture ; scutum j»alo 
medially, the lobes extensively darkened ; scutellum testa¬ 
ceous yellow ; postnotum infuscated, the lateral portions 
of mediotergite and most of the dorsal pleurotergite 
yellow. Pleura brownish grey, the dorsal j>ortion deejten- 
ing to brownish black, forming a relatively narrow 
longitudinal stripe that passes beneath the root of halteres 
to the abdomen. Halteres uniformly pale yellow. Legs 
with the coxse testaceous, weakly darkened basally; 
trochanters yellow ; fore femora obscure yellow, the tips 
broadly blackened, the basal half of segment strongly 
darkened ; middle and hind femora obscure brownish 
yellow with a narrow to scarcely indicated pale brown 
ring just before the narrow tip ; tibia; and proximal two 
tarsal segments of all legs yellow, with very narrow 
brownish-black tips; remainder of tarsi black ; claws with 
a single major spine. Wings cream-yellow, very restric¬ 
tedly patterned with brown in the usual dom.eatica pattern ; 
the small dark spots occur at h, arculus, beyond mid-length 
of cell'iSV, origin of Its, Sc t , along cord, outer end of cell 
1st M t , and as a paler brown oval around the otherwise 
pale stigma ; very restricted marginal darkenings at ends 
of longitudinal veins, most conspicuous at 2nd A ; veins 
yellow, darkened in the patterned areas. Costal fringe 
relatively short and dense. Venation : Sc x ending about 
opposite two-thirds the length of Ra, Sc t near its tip; 
m-cu from approximately two-thirds to fully its own 
length before fork of M. 

Abdominal segments obscure yellow, the lateral margins 
narrowly, the posterior borders more broadly, infuscated; 
on subterminal segments the dark colour more extensive; 
hypopygium yellow. Male hypopygium with the caudal 
margin of tergite convexly rounded. Basistyle with 
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ventromesal lobe simple exoept for a low basal lobule. 
Dorsal dististyle a powerful rod, more thickened before the 
abruptly-narrowed spinous tip. Ventral dististyle oval, 
fleshy; rostral spines two, slightly separated at base, 
shorter than the prolongation beyond the point of inser¬ 
tion of the outer spine. Gonapophysis with tip of mesal- 
apical lobe narrowly darkened, suddenly narrowed into a 
small blackened point. 

Hob. Ecuador (Ayacucko). 

Holotype, <$, Yanamonte, La Mar, in fog forests, altitude 
3000-4100 metres, September 29, 1941 (Woytkowaki). 

Limon,ia (Jihipidia) thy she is one of rather numerous 
species of the subgenus in the Neotropics that have the 
wing-pattern arranged much as in L. (R.) domeslica (Osten 
Sacken). It differs from such allied forms in the short- 
unipectinate flagellum of the male antennae, with the 
subterminal segments unbrightened; the strong differ¬ 
entiation in colour of the fore femora from the other two 
pairs; the restricted wing-pattern,. including no dark 
colour in colls R and M at near the middle of their length ; 
and in the structure of the male hypopygium. 


Limxmia ( Qeranomyia ) sumptuom, sp. n. 

Size large (wing, male, over 11 mm.); general colora¬ 
tion dark plumbeous grey, the prawcutum with two 
velvety black stripes; halteres with blackened knobs; 
femora black, with a narrow yellow subterminal ring; 
wings whitish subhyaline, conspicuously patterned with 
clear-cut brown areas; Sc long; Rs spurred at origin; 
abdomen black ; male hypopygium with the ninth tergite 
notched ; rostral spines short, arising from a low common 
tubercle. 

Male.. —Length, excluding rostrum, about 8-5 mm.; 
wing, 11-8 mm. 

Rostrum and palpi black ; rostrum evidently elongate 
but the distal portion broken in the unique type and the 
total length thus unknown ; the part remaining is almost 
as long aB the combined head and thorax, indicating an 
organ of unusual length. Antenn® broken. Head with 
anterior vertex light grey ; posterior vertex dark plumbe¬ 
ous grey; a blackish spot on posterior portion of anterior 
vertex. 
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Pronotum dark grey, with a narrow, velvety black, 
median vitta and more diffusely darkened sides. Meso- 
notal prsescutum with the ground-colour dark frey, with 
two conspicuous velvety black longitudinal stripes, one on 
either side of the broad median ground stripe, the latter, 
with vague indications of a still darker but very diffuse 
central line ; humeral region with an oval ochreous spot; 
the usual lateral praescutal stripes bordered laterally and 
behind tho humeri with darker grey ; posterior sclerites of 
•notum dark grey, the median region of scutum pale, the 
mesa! and lateral portions of scutal lobes more darkened; 
scutellum dark grey, the parascutella more brownish. 
Pleura chiefly blackened; pruinose, vaguely patterned 
with lighter grey on the more ventral pleurites. Halteres 
with stem white, knob abruptly blackened. Legs with 
coxae and trochanters dark plumbeous grey ; femora black, 
with a very narrow but conspicuous yellow subterminai 
ring, this approximately four times its own length from 
the tip ; femoral bases, especially the fore pair, somewhat 
paler ; tibiae and tarsi brownish black, the tips of former 
and outer segments of latter blackened. Wings whitish 
subhyaline, conspicuously and heavily patterned with 
dark and paler brown, the areas restricted but very clearly 
defined; a major costal series, the second at the super¬ 
numerary cross-vein in cell Sc, third above origin of Ra, 
narrowed in cell C ; fourth area small and irregular in 
outline, at fork of Sc ; last area at stigma behind reaching 
vein R i + 6 ; cord and outer end of cell 1st M 2 narrowly 
seamed with brown ; elsewhere scattered brown spots over 
much of the wing, chiefly restricted to the vicinity of the 
veins, larger and more diffuse in outer portions of cells 
Cu, 1 at A and 2nd A ; cells M, M 4 and Cu, exoept at outer 
ends, washed with pale brown; subcostal interspaces 
more yellowish ; veins brown, brightened in the subcostal 
and radial interspaces. Venation: Sc long, Sc t ending 
about opposite three-fourths the length of Ra, Sc 2 at its 
tip ; Ra angulated and long-spurred at origin; basal 
section of J? 4+8 arcuated, restricting r-m ; outer section 
of R 4 +t bent strongly cephalad at base ; cell 1 at M 2 rela¬ 
tively long, subequal to vein M 1+2 beyond it; m-cu at 
fork of M. 

Abdomen, including hypopygium, black, sparsely prui¬ 
nose. Male hypopygium with caudal border of ninth 
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tergite conspicuously notched, forming obtusely rounded 
lateral lobes. Basistyle with ventromesal lobe obtuse, 
provided -with long conspicuous set Be. Dorsal dististyle a 
strongly curved hook, its tip acute. Ventral dististyle 
large and fleshy, its area exceeding twice that of the basi¬ 
style ; rostral prolongation slender, the two short, straight, 
spike-like spines at summit of a low common tubercle, 
placed one just behind the other ; spines only a little 
longer than the tubercle and much shorter than the distal 
portion of the prolongation. Gonapophysis with mesal- 
apical lobe expanded into a weak flange shortly before 
the narrowed tip. 

Hab. Peru (Junin). 

Holotype, Tulurnayo Valley, Tarma, altitude 4000- 
8000 ft., October 10, 1940 ( Woytkowslci ). 

Limonia (Geranomyia) snmptuom is very distinct from 
all other regional species of the subgenus. Prom such 
other forms of large size and having conspicuously-pat¬ 
terned wings, including L. (G.) destricta Alexander, L. (G.) 
yaudens (Alexander), L. (G.) laudanda Alexander, L. (O.) 
subgavdens Alexander, and L. (G.) uberis Alexander, the 
fly is readily distinguished by the coloration of the body, 
legs and wings, and by the structure of the male hypopy- 
gium. 

Limonia (Geranomyia) neogaudene, sp. n. 

Allied to gavdens ; general coloration grey, the prse- 
scutum with three black stripes, the median one wider 
than the grey interspaces; knobs of halteres blaok; 
femora brown, deepening to a conspicuous, dark brown. 
annulus that is preoeded and followed by yellow rings, 
the terminal one very narrow ; stigma uniform pale brown, 
not encircled by darker brown; vein 2nd A sinuous; 
abdominal tergites reddish brown, the sternites blackened, 
restrictedly patterned with yellow. 

Female. —Length, excluding rostrum, about 9-10 mm.; 
wing 12-5-13 mm.; rostrum about 5-EM5 mm. 

Rostrum elongate, exceeding one-half the length of 
body, black throughout. Antennae black throughout; 
flagellar segments long-oval to subcylindrical; terminal 
segment pointed. Head brownish grey; anterior vertex 
huffy, relatively narrow, less than the diameter of scape. 

Pronotum buffy brown, brownish blaok on sides. 
Mesonotal prsescutum grey, with three black stripes, the 
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median one wider than the grey interspaces, the latter 
more suffused behind ; lateral precscutal borders broadly 
blackened ; humeral region conspicuously orange ; pos¬ 
terior sclerites of notum dark grey, more or less variegated 
with black, including the posterior border of post notum. 
Pleura brownish grey, patterned with black, especially as 
a longitudinal stripe across the ventral anepisternum, with 
a similar but less distinct area on ventral stemopleurite. 
Halteres with stem whitened, knob black. Legs with 
coxae dark brown, sparsely pruinose, fore coxae more black¬ 
ened, the tips restrictedly yellow ; trochanters yellowish 
brown ; femora brown, deepening to a conspicuous dark 
brown subterminal ring, preceded by a much narrower 
yellow ring, the actual tip still more narrowly pale ; tibiae 
brown, the tips more darkened ; tarsi passing into black. 
Wings cream-coloured, handsomely patterned with brown, 
much as in gaudcns but with the areas differently arranged; 
area at supernumerary cross-vein in cell Sc not involving 
cell C ; dark seam along Rs continuous or virtually so ; 
stigma uniform pale brown, not encircled by darker 
brown ; seams and washes in cells and along veins more 
extensive, restricting the pale colour ; dark seam along vein 
M occupying more than the outer third of vein and with a 
very gradual beginning. Venation : 2nd A more sinuous. 

Abdominal tergites reddish brown, including the genital 
shield, the subterminal segments a trifle darkened; 
sternites much more blackened, the central portion of the 
basal segment and the caudal borders of the succeeding 
sternites yellow. 

Hab. Peru (Ayacucho). 

Holotype, $, Lake Rasvilca, Huanta, Huanta, altitude 
3800 metres, April 16, 1941 ( Woytkowslci). Paratopotype, 
?, April 18, 1941. 

IAmonia (Oeranomyia) neogaudens is related to both 
L. (G.) gaudms (Alexander) and L. (G.) svbgaudens 
Alexander, differing from both especially in the details 
of pattern and venation of the wings, and in the body- 
colosation. 

Limonia (Oeranomyia) inquisita , sp, n. 

Size small (wing, male, 6 mm.); mesonotal preescutum 
reddish yellow with a single median brownish-black vitta, 
subtended on either aide by slightly more pruinose lines ; 
halteres with brownish-black knobs; femora obscure 
yellow with a blackened subterminal ring; wings with a 
Am, db Mag. Nat. Biet. Ser. 11. Vcl.ix. 54 
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brownish tinge, very restrictedly patterned with darker, 
including areas at the supernumerary cross-vein in cell Sc, 
a common mark at origin of Hs and fork of Sc, and the 
stigma; Sc short, Sc 2 ending about opposite the origin of 
Re ; male hypopygium with the ventral dististyle large, its 
rostral prolongation short, with two conspicuous spines 
from very unequal tubercles, one of the spines with a 
tubercle that is approximately four-fifths its own length ; 
gonapophyses with mesal-apical lobe ap]>earing as a curved 
dark-coloured hook, its tip acute. 

Male.— Length, excluding rostrum, about 5-5 mm. ; 
wing 6 mm. ; rostrum about 2*5 mm. 

Rostrum moderately long, nearly one-half the length 
of remainder of body, black. Antennae black throughout, 
short; flagellar segments oval, with inconspicuous verti¬ 
cils ; terminal segment about one-third longer than the 
penultimate. Head dark grey, including a median line 
on posterior vertex, on either side of which is a conspicuous 
blackened area ; anterior vertex reduced to a narrow' strip. 

Pronotum dark brown. Mosonotal prasscutum chiefly 
obscure reddish yellow', with a single median brownish- 
black vitta that does not reach the suture behind, the 
vitta subtended on either side by a somewhat more prui- 
nose line but not trivittate as is common in members of 
the subgenus; scutal lobes extensively dark brown, 
bordered by paler brown, the median line narrowly more 
whitened ; scute!lum medium brown, sparsely pruinose ; 
postnotum more reddish brown ; mesonotum with setae of 
praescutum and scutum relatively sparse but long and 
erect. Pleura reddish brown, the dorsal pleurites darker 
brown. Halteres with stem obscure yellow, clearer at 
base, the knobs brownish black. Legs with coxae and 
trochanters obscure yellow ; femora obscure yellow or 
brownish yellow, with a conspicuous black subterminal 
ring ; tibiae and tarsi brown, the terminal tarsal segments 
more blackened. Wings with a brown tinge, very 
restrictedly patterned with darker, including areas at the 
supernumerary cross-vein in cell Sc and a common, mark 
at origin of Rs and fork of Sc ; stigma oval, paler brown ; 
cord and outer end of cell 1st M 2 not patterned with 
darker; veins brown, those in prearcular field somewhat 
more yellow. Venation: Sc x ending opposite or just 
beyond origin of Rs, Sc 2 at its tip; cell 1st M 2 about as 
long as vein beyond it; m-cu close to fork of Mi 
Abdomen, including hypopygium, dark brown, the 
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incisure* paler. Male hypopygium with the tergite trans¬ 
verse, the caudal margin very gently emarginate ; lateral 
lobes very low, each with several conspicuous set®. Dorsal 
dististyle a gently-curved darkened real, the acute tip 
decurved. Ventral dististyle large, from three to four 
times the area of the basistyle ; rostral prolongation short, 
subcultrate in outline ; rostral spines two, placed side by 
side at near mid-length of the prolongation, both from 
basal tubercles ; one spine from an unusually long tubercle 
that is fully four-fifths the length of the spine itself; 
second spine stouter and more flattened, gently curved v 
from four to five times as long as its tubercle. Gotiapo- 
physes with mesal-apical lobes appearing as slender, 
curved, (lark-coloured hooks, their tips acute. 

Hub. Peru (Ayaeucho). 

Holotype , <J\ Ayna, La Mar, altitude 2400 metres, April 
25, 1941 (W oytkowski). 

Limonio ( Geranomyia) inqmsitu is very different from 
all described regional members of the subgenus, in some 
regards approaching L. (G.) cortqumtu Alexander, nut 
differing in all detail^ of coloration and structure of the 
male hypopygium. 

Limonia (Ge ratio my Ui) heteroxipha, sp. n. 

Allied to cerberus ; general coloration brownish black, 
the pmscutum scarcely patterned; halteres and legs 
blackened, the tarsi paling to brown ; wings with a very 
strong blackish tinge, the oval stigma somewhat darker ; 
Sc x ending about opposite one-third the length of Ms ; male 
hypopygium very large, especially the ventral dististyle ; 
rostral prolongation with two very unequal spines, the outer¬ 
most long and straight, from a powerful basal tubercle, 
the inner spine delicate and curved on its distal portion., 

Male. -Length, excluding rostrum, about 10 mm. ; 
wing 9 mm. ; rostrum at least 4-5 ram. 

Rostrum black throughout, elongate, the tip broken in 
the unique type, the organ evidently about one-half the 
length of the body ; palpi black. Antenna? black through* 
out; flagellar segments subcylindrical, the verticils shorter 
than the segments ; five terminal segments all about equal 
in length. Head brownish black, restrictedly patterned 
with more greyish, including the anterior vertex and nar¬ 
row median and orbital lines on posterior vertex ; anterior 
vertex narrow, less than one-half the diameter of scape. 

TPronotum black. Mesonotal preescutum almost uniform 
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brownish black, with vague indications of a slightly darker 
median vitta ; scutal lobes brownish black, the median 
area, with the base of scutellum, testaceous ; posterior 
border of scutellum, with the mediotergite, brownish black. 
Pleura and pleurotergite dark brown, restrictedly pat¬ 
terned with brownish black on the dorsopleural membrane, 
anepisternum, and somewhat less distinctly, on the ventral 
stemopleurite. Halteres blackened, the extreme base of 
stem yellow. Legs with the cox® and trochanters 
brownish black : femora and tibiae black, the bases of 
femora a trifle brightened ; tarsi paling to brown. Wings 
with a very strong blackish tinge, the oval stigma some¬ 
what darker ; very narrow to scarcely indicated darkenings 
along cord and origin of Hs ; veins brownish black. Vena¬ 
tion : Sc of moderate length. Sc * ending about opposite 
one-third the length of Its, Sc t near its tip ; cell 1st M z 
subequal in length to vein Jf 1+2 beyond it ; rn-cu at or 
shortly before fork of M . 

Abdomen, including hypopygium, black. Male hypo- 
pygium (fig. 7) very large. Ninth tergite, W, conspicu¬ 
ously notched, the obtusely rounded lateral lobes with 
abundant long coarse set®. Basistyle, 6, relatively small, 
the ventromesal lobe elongate but unmodified. Dorsal 
dististyle a curved sickle, gradually narrowed to the long 
acute tip. Ventral dististyle, vd, a very large fleshy lobe, 
in area fully four times the basistyle ; rostral prolongation 
relatively short, with two very unequal spines, the outer 
one a strong straight spine from an elongated basal 
tubercle, the spine approximately twice the length of the 
tubercle ; second spine much more delicate, gently curved 
at tip, placed at base of prolongation, with no basal 
tubercle. Gonapophysis, g, with mesal-apical lobe long 
and gently curved, the tip a trifle expanded, obtuse. 

Hub. Peru (Ayacuoho). 

Holotype , (J, Sivia, in jungle, altitude 790 metres, June 
25, 1941 ( Woythcnmki ). 

Limonia (Oeranomyia) heteroxipha is most nearly related 
to L. (G.) cerberus Alexander (Mexico-Panama), differing 
very conspicuously in the structure of the male hypopy¬ 
gium. The superficially similar L . (G.) contorta Alexander 
and L, (G.) hchrymalis (Alexander) are more distantly 
related. 

Limonia (Peripheroptera) cynara , sp. if. 

General coloration of body polished black, including 
the entire proscutum; head, median portion of scutum, 
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the scutellum, and parts of the thoracic pleura grey 
pruinose ; fore femora black, the proximal fifth light 
yellow ; middle and hind femora yellow, the outer fourth 
darkened, the tips passing into black ; wings subhyaline, 
handsomely patterned with brown, including major areas 
at arculus, along cord, outer end of cell 1 si M 2 and the 
wing-tip ; cell 1st M 2 small, shorter than vein Jf 4 beyond 
it ; abdomen black, the incisures of tergites with very 
narrow bands of grey pubescence. 

Female .—Length about 5 mm. ; wing 6 mm. 

Rostrum and palpi black. Antennae black throughout; 
flagellar segments oval, becoming more elongate out¬ 
wardly ; verticils exceeding the segments in length. Head 
black, heavily silvery grey pruinose, more blackened 
behind the antennal bases and on the genae ; anterior 
vertex wide, approximately three times the diameter of 
scape. 

Pronotum polished black, the posterior border very 
restrictedly brightened. Mesonotum chiefly polished black, 
the praescutum entirely so, the median region of scutum 
and the scutellum heavily pruinose. Pleura black, 
sparsely pruinose, more extensively so on the mesepimeron, 
the ventral anepisternum and ventral sternopleurite ex¬ 
tensively polished black. Halteres with knob black, stem 
slightly brightened, especially at base. Legs with coxae 
polished black, the distal end of fore coxae restrictedly 
brightened ; trochanters black ; fore femora black with 
about the proximal fifth abruptly light yellow ; middle 
and posterior femora chiefly yellow, the outer fourth more 
darkened, the tipB passing into blaok ; extreme bases of 
posterior femora darkened ; tibia* brown, the tips narrowly 
blackened ; tarsi black. Wings subhyaline, handsomely 
patterned with brown, including a major area at and 
beyond arculus in bases of oells E and M ; a broad band 
extending from the stigma across the cord ; outer end of 
cell 1 8t M 2 and Sc 2 darkened ; wing-tip broadly but some¬ 
what less intensively infoscated ; veins dark, slightly 
brightened in the costal and prearcular fields. Venation: 
total prearcular field only a little shorter than vein M 
before its fork ; Rs very short, oblique, less than the very 
strongly-arcuated basal section of ; free tip of Sc % 
and j? a very faint, about in transverse alignment; cell 
1st Mm small, shorter than vein Jf 4 beyond it; m-vu at 
fork of M ; cell 2nd Jt moderately wide, slightly constricted 
at near mid-length. 
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Abdomen black, the incisures of the tergites with very 
narrow bands of grey pubesoence ; genital segment black ; 
valves of ovipositor reddish yellow, the cerci blackened 
basally, very slender, only gently upcurved.. 

Hah . Peru (Ayacucho). 

Holotype , 9, Ayna, La Mar, altitude 2400 metres, April 
23, 19 1 (Woytkowski). 

Limonia (. Peripheroptera ) c/ynara has the wing-pattern 
and venation somewhat as in Limonia ( Peripheroptera) 
angnstifasciata Alexander, of Venezuela, but differs con¬ 
spicuously in the coloration of the body and legs. From 
the other polished black species of the subgenus, the flj 
differs conspicuously in the wing-pattern and venation. 


LXT1I. -Two New Species of Systena, Halticinau 
(Coleoptera) from the Went Indies. By G. E. Bryant, 

F.R.E.S., Imperial institute of Entomology. 

Thk genus Systena is very largely represented in North, 
Central and South America. At present there are only 
six species described from the West Indies, and one of 
these, S . omata Baly, is a synonym of S. basalis Jacq. Duv. 
1 now add two new sj^eies, one of which is represented 
by three sfiecimens in the Ohevrolat Collection, British 
Museum, tearing the MS. name S. therminiejri Dej. The 
types are in the British Museum. 

Systena basalis Jacq. Duv. Hist. Phys. Cub. p. 312 ; 
Suffr. Wiegm. Arch. 1868, i. p. 212. Cuba. 

— omata Baly. -Tr. Ent. Soc. Lond. 1877, p. 288. 
Jamaica. 

S. bicolor Jae.—Tr. Ent. Soc. Lond. 1897, p. 263. 
St. Vincent. 

S . caerukijHmms Suffr.—Wiegm. Arch., 1868, p. 213. 
Cuna. 

S. S-liUera Linn.—Syst. Nat. ed. x. p. 373. Surinam 
and W. Indies. 

8. mria Wse.—Wiegm. Arch. Naturg. 1885, p. 164, 
pi. vii. fig. 9. Porto Rico. 

Key to the West Indian Specie# of Systena. 

1 (6). Head and prothorax flavour. 

2 (7). Elytra with very fine punctures. • 

8 (4). Elytra dark brown, with a pale longitu* 

diaal S-ahaped stripe... SMttora 1>. 
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4 (3). Elytra dark brown, with a double longitu¬ 

dinal pale atripe joined at the apex. 

5 (8). Elytra without macula'. varia Who. 

6 (1). Head and prothorax obscurely cupreous. 

7 (2). Elytra with rather strong confused 

punctures. 

8 (5). Elytra with two pale maculas, one at the 

baao and one at the apex, t he apex with 

a pale margin. basalis , Jacq Duv. 

— omata Baly. 

9 (U). Elytra unicolorous blue. cmrideipermis Suffr. 

10 (18). Elytra not unicolorous blue. 

11 (9). Elytra unioolorou» black or varying in 

having only the apical portion black. 

12 (13). Prothorax fulvous, with the sides no! 

margined with black. triniiutis, sp. n. 

13 (12). Prothorax fulvous, the sides margined 

with black. 

14 (17). Proihorax not flavous. 

15(16). Elytra black, with a fiavous Bpot on each, bicolor Jac. 

16(15), Elytra fiavous. with a block spot on each. 

17 (14). Prothorax flavouw, the sides margined 

with black. 

18 (10). Basal half of the elytra with a longitu¬ 

dinal stripe, not touching the side- 
margins, a black spot on each elytron 
behind the middle. thcrnrinieri, sp. n. 

8ystona triniUMis, sp. n. 

Elongate, nitid fulvous, with the apex of the elytra 
black, or varying in being entirely black, the sides of the 
prothorax slightly contracted towards the base, the 
antennae long and slender, extending to the middle of t he 
elytra. 

Length 3-5 mm. 

Head fulvous, impunctate, a slight transverse impression 
between the eyes. Antennae fulvous, long and slender, 
extending to the middle of the elytra, the two basal 
segments thickened, the first segment twice as long as the 
second, the third long and slender, twice as long as the 
second, the remainder eac?h about equal to the third. 
Prothorax fulvous, nitid, slightly bro&der than long, the 
sides feebly margined and slightly contracted behind the 
middle towards the base, a feeble transverse impression 
near the base. Scutellum fulvous, nitid, triangular. 
Elytra elongate, nitid, sides nearly parallel, but wider 
behind the middle, rounded at the apex, fulvous with the 
apical portion black, or entirely black. Legs entirely 
fulvous. Underside fulvous, the apical ventral segment 
of the abdomen the longest. 

British West Indies : Trinidad, 1918 ( C . B ♦ Williams), 
14 specimens. 
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Somewhat allied to S. bicolor Jac., from St. Vincent and 
Grenada, but a larger species, more nitid, and the pattern 
differs. 8. bicolor apjjeai's not to vary to the extent of the 
elytra becoming entirely black. It is also allied to 
S . ustulata Har., from Now Granada, which has the side- 
margins and suture of the elytra black. 

Systena therminieri , sp. n. 

Elongate, pale flavour the side-margins of the prothorax 
black. Elytra with a black longitudinal stria not touching 
the side-margins, and extending slightly beyond the 
middle, a black spot behind the middle on each elytron. 
The posterior femora with the apical portion black. 

Length 3 mm. 

Antennae pale flavous, extending just beyond the middle 
of the elytra, the first segment the longest and more 
dilated, the second much shorter and about equal to the 
third, the fourth to the seventh about equal, each a little 
longer than the third, the eight to the tenth about equal 
and each a little shorter than the seventh, the eleventh a 
third longer than the tenth and acuminate, the four 
terminal segments tinged with fuscous. Head flavous, 
impunctate. Prothorax flavous, margined with black, 
rugosely punctured, with a slight basal transverse im¬ 
pression, clothed with scattered golden pubescence, 
slightly broader than long, the anterior angles oblique. 
Scutellum triangular, bl^ck, impunctate. Elytra broader 
than the prothorax, narrowly oblong, strongly punctate- 
striate, pale flavous clothed with scattered golden pube¬ 
scence, a black stria parallel with the side-margins, not 
touching the margins, extending slightly beyond the 
middle, a black spot behind the middle on each elytron. 
Legs pale flavouB, the posterior femora with the apical 
portion black. Underside pale flavous, impunctate, the 
apical segment of the abdomen the longest. Male with 
the first segment of the anterior tarsi slightly dilated. 

West Indies : Leeward Is., Guadeloupe, 3 specimens 
from the Chevrolat Collection in British Museum, labelled 
S. therminieri Dej. 

West Indies : Trinidad, January, 1903 (0. E . Bryant ), 
6 specimens. 

Allied to S. V-nigrum. Jac., from Paraguay, but differs 
in the markings, also less nitid, and the stronger punctura- 
tion of the elytra. 



Ann cf? A'f/f Hist. S* II. 1 () l • ^ A /V. A7/. 



3*5 cm. 

A. Whiteichthys greenlandicus, gen. ct sp. nov. 

Holotype. Pc 42A. 

B. Aldingeria biertheri, gen. et sp. nov. 

Holotype. Pc 129. 
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LXTV . - Entomological Expedition to Abyssinia, 1925-27. 

Coleoptera, Ourculionidae ; Apionin*. By J. Balfour- 

Browne, M.A., F.Z.S., F.R.E.S.. Department of 

Entomology, British Museum (Natural History). 

The Abyssinian Apioninse have been in part worked out 
by Hustache * but, as he there states, many of the speci¬ 
mens were left unidentified. There are hereinafter de¬ 
scribed five new species of Piezotrachelus, ten new species 
of Apion and one new species of Ceratapion. The known 
Piezotrachelus from Abyssinia now number eleven species, 
seven of which are apparently endemic, two are also known 
from Eritrea, one was recently described from the moun¬ 
tainous Ruanda District of the Belgian Congo, and one 
is of widespread occurrence throughout East and South 
Africa. The known Apion (sensu lato) from Abyssinia 
are here increased to 24 species, fifteen of them are 
apparently endemic, one is Palasarctic (radiolm Kirby), 
four are also known from Eritrea, and four are of wide¬ 
spread occurrence in Hast and South Africa, although 
apparently uncommon in Abyssinia. A further nine 
species, represented by unique females (Piezotrachelus, 2 ; 
Apion, 7), remain undescribed. One speoies of Apio- 
morphus—corvinus Voss—is endemic. 

* A. Hustache, Ann. 8c Msg Nat. Hist. (10) xviii. 1980, pp. 497-501. 

Arm. ds Mag. N. Hist. Ser. 11. Vol. ix. 55 
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The total apparent endemicity for the area is thus 23 
species out of 36 described Apionitue, or about 64 per cent., 
an astonishingly high figure, and the apparent fact that 
only six species out of a total of 36 are also found 
in neighbouring Eritrea, where fourteen described species 
are known, is also unexpected. Only one of the five 
species otherwise widespread in Africa appears common 
in Abyssinia, to judge by the numbers of specimens in the 
collection :— P. fuliginosus Wagn., 61 specimens ; A. con- 
strictum Htm., 5 specimens ; A . fortirostre Wagn., 1 speci¬ 
men ; A. spadiceum Wagn., 1 specimen ; A. (Conapion) 
cyladoides Htm., 1 specimen. 

In the absence of any particulars as to host-plant speci¬ 
ficity of members of this subfamily, and even of valid 
information as to any plants on which the various species 
were taken, there is no available information to account 
for the high apparent endemicity, especially as all the 
species are fully alate. Parallel studies on the mountain- 
masses of the Sudan, Eritrea and East Africa, and also on 
the Arabian mountains, are obviously desirable as tending 
to throw light on the question of endemicity at high alti¬ 
tudes in the mountains in this area. There is no indica¬ 
tion that any of these insects are associated with the 
arborescent Euphorbias, Lobelias or Senecios. which might 
account for some of the degTee of localisation were any 
such association noted. Scott * mentions no member of 
this subfamily in the list of Curculionidse known to be 
associated with this flora in East Africa f. 

To avoid reiteration, I have omitted the collectors’ 
names in the information as to distribution in all oases 
where the material is from the Entomological Expedition 
of 1926-7, of which Dr. Hugh Scott and Mr. J. Omer- 
Cooper were the members. 

Measurements in all cases are taken to exclude the 
rostrum. 

I would like to express my sincere thanks to Sir Guy 
Marshall for much help and advice in the preparation of 
this paper. 

* Scott, Joiuii. Linn. Soc*. Lond., Zooi. (39), 1935, p. 241, 

t [The Apionina? collected during the Expedition to AbyMsiiua were 
obtained mainly by sweeping or beating mixed vegetation. In the few 
cases where T observed the association of specimens with particular 
trees or plants, or any other bionomic fact, my notes art* given in 
inverted commas under the locality-lists.— Hugh Scott,] 
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Piezotrachelus pseudofuliginosus , sp. n. (Fig. 1 a .) 

Apion {Piezotrachelus) fuliginoaum Wagn„ Huatache ex parte, Ann. 
4 Mag. Nat. Hist. (10) xviii. 1036, p. 500. 

<J$. Black, not very shining, the surface microscopically 
reticulate, with extremely short fine hairs arising from very 
fine punctures which tend to be linear on the elytral 
interstriae. 

Head about as long as wide (1-6 : 1*7), the eyes not very 
prominent, the frons as wide as the base of the rostrum, 
strongly reticulate with shallow scattered punctures on 
the frons and vertex, the frons with a very shallow longi¬ 
tudinal depression on either side of the middle line which 
is barely tectiform ; temples short, one-third the diameter 
of the eye, vaguely rugose, reticulate. Rostrum stout, 
very weakly curved, cylindrical, shorter than head and 
pronotum together but longer than the pronotum alone, 
dorsally at the base distinctly reticulate, towards the apex 
progressively more obsoletely so, the extreme apex quite 
shining, with a distinct but sparse shallow punctation, the 
basal punctures with short white seta? ; basi-laterally in 
front of the eyes with two vague longitudinal sulci which 
fuse and fade out just above the antennal insertion ; 
rostrum of the female very little longer than that of the 
male. Antennm pioeous, the basal segments more flavous, 
inserted at one-third from the base of the rostrum ; the 
scape little longer than the basal segment of the funicle, 
which is about two-fifths longer than the second segment, 
the third to seventh segments progressively shorter, the 
seventh about as wide as long. Pronotum broadest at the 
base, not much longer than wide, the apex one-third 
narrower than the base, the straight sides converging to 
two-thirds of their length, where there is a moderately 
strong constriction ; the surface finely and evenly, but not 
densely punctured, with a short distinctly impressed 
median dorsal longitudinal stria just in front of the base ; 
dorsally distinctly, laterally more obsoletely (except in the 
constriction) reticulate ; each puncture, giving rise to a 
very short white seta ; dorsal outline weakly convex. 
Scutellum very short and round, flat, reticulate. Elytra 
elongate-oval, laterally gently rounded, widest at the 
middle, the humeral callus distinct; dorsal outline strongly 
convex, highest at the middle ; the striae, particularly the 
discal ones, moderately impressed, the punctures well 

55* 
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separated, stria? 1 and 2 uniting with 9, these deeply im¬ 
pressed posteriorly ; intervals very weakly convex or flat, 
shagreened. Venter : metastemum shagreened. laterally 
with large, shallowly impressed punctures ; 5th abdominal 
segment of the male strongly and densely punctured, each 
puncture with a strong silvery-white hair ; of the female, 

Pig. I. 



a. P. p#ei*dofuligino#u sp. n.; b. A . (P.) fuliginoAu* Wagn. 


laterally strongly punctured and with a deep median 
fovea. Legs long and slender, the hind-femora reaching 
the apex of the elytra ; a sexual dimorphism present in the 
form of a very short spine on the inner posterior edge of the 
basal hind-tarsal segment of the male, this spine hardly 
exceeding the clothing sucker hairs in length ; basal mid- 
tarsal segment apparently simple. 

Length, 2-36-2-68 mm. 

Abyssinia : Mulu, above Muger Valley, circa 8,000 ft., 
18-23, xii. 1926, 5 <$, 4 $. 

Uganda : Kampala 11. xii. 1936, “ On Coffee.” 1 
(H. Hargreaves). 

This species was confused with the series of fuliginosus 
Wagn. by Hustache. It is very close to that species but 
the rostrum is stouter, not apically narrowed; the apparent 
absence of a mid-tarsal spur distinguishes the male and 
the denser punctuation of the fifth abdominal venter 
further distinguishes that sex. In the female the fifth 
abdominal venter is larger than in the compared species 
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and distinctly broader ; both are foveate. From iuhulatus 
Fhs., of which I have seen only the female, this species 
differs by the shorter, more curved rostrum, which is also 
less copiously and more finely punctured, the paler 
antennal segments and the fovea of the fifth abdominal 
venter ; tuhulatus is non-foveate. 

The aedeagus is very close to that of fvMyinosus but the 
whole organ is broader, the apical narrowed tongue very 
distinctly so, and this portion, seen laterally, is straight, 
not at all undulate before the apex. 

Piezotrachelas milkoi , sp. n. 

Apion ( Piczotrach&ln#) Jnliginottum Wagn., Hustache ex parte, foe. crt. 

<$$. Black, not very shining, distinctly elongate, clothed 
with very short silvery-white hairs. 

Head wider than long (1*7 : 1*3), the eyes moderately 
prominent, the facets large, the frons as wide as the base 
of the rostrum, reticulate, obsoletely punctured, some¬ 
what depressed ; temples rather short, about one-quarter 
of the diameter of the eye, vaguely rugose, reticulate. 
Rostrum of male nearly as long as head and pronotum 
together, very weakly curved, cylindrical, irregularly but 
rather closely punctured, the punctures rather superficial, 
obsoletely reticulate except at the base where the meshes 
are distinctly impressed ; of female one-and-a-half times as 
long as head and pronotum together, cylindrical, very 
weakly curved, sculptured similarly to the male. Antennas 
of male inserted three-eighths from the base of the rostrum, 
piceous, scape one-fifth longer than the basal segment of 
the funicle. which is about twice as long as wide, the second 
segment about the same length as the first, narrower. 3-6 
progressively shorter, 7th globular ; of female inserted 
rather less than one-third from the base of the rostrum, 
piceous, longer and more slender than in the male ; soape 
twice as long as the basal segment of the funicle, which is 
very slightly shorter than the second segment, the first 
segment being a little less than twice as long as wide ; 
third segment very little shorter than the first, second as 
long as 4+6 or 5+6, 7th square. Pronotum as long as 
wide at the base, the apex one-fifth narrower than the 
base, a strong constriction at the sides sub-apicaily, the 
sides basal to the constriction weakly oonvex ; the surfaoe 
microreticulate, more obsoletely on the sides, with scat- 
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tered large but shallow punctures, an impressed median 
dorsal longitudinal stria in front of the scutellum reaching 
nearly half the length of the pronotum (this is not abso¬ 
lutely consistent, some specimens having a vaguely fovei- 
fonn impression); dorsal outline weakly convex or straight. 
Scutellum short, triangular, as long as wide at the base, 
surface flat, reticulate. Eliflra elongate, laterally mode¬ 
rately convex, widest at middle, humeral callus distinct; 
dorsal outline not highly convex, highest at middle ; the 
striae well impressed. 1 and 2 uniting with 9 at apex ; 
intervals weakly convex, reticulate rugose. Venter : meta- 
stemum reticulate with a few very shallowly impressed 
punct ures near the sides ; 5th abdominal segment of the 
male with scattered setiferous punctures obscured by a 
strong reticulation ; of the female broadly triangular with 
a large shallow median fovea, more finely and obsoletely 
punctured and reticulate than the male. Legs not very 
long, hind-femora not reaching apex of the elytra ; basal 
segment of the four posterior tarsi of the male with a short 
stout ventral apical spine, barely projecting beyond the 
surface clothing. A sexual dimorphism occurs in the 
elytra which, at the sutural apices in the male, are widely 
rounded, but in the female are produced, rectangular. 

Length, 2-0-2-41 mm. (one particularly robust female 
attains 2-54 mm., but this is exceptional). 

Abyssinia : Waohacha ravine, near Addis Ababa, circa 
8,000 ft... 0. ix. 1926, 1 <£, 1 $: Addis Ababa, British 
Legation. 10. ix. 1926, 1 9; Mulu, above Muger Valley, 
circa 8,000 ft,, 18-23. xii. 1926, 3 <J, 1 9 ; Mt. ChillAlo, 
forest, circa 8,500 ft., 22. xi. 1926, “ from flower spikes of 
Bvddkia polystachya Free.,” 1 $ ; same locality (but no 
host-plant reoord), 24. xi. 1926, 3 (J, 2 $; Jem-Jem 
Forest, circa 8,000 ft., 25-29. ix. 1926, 1 <J, 1? ; Mt, Zuk- 
wala, circa 9,000 ft., 22. x. 1926, “ by sweeping rushes in 
lake,” 1 $, “ beaten from trees near lake shore.” I <J, 
“ forest near highest point,” oiroa 9,665 ft., 23. x. 1926, 
2 (?• 

This species iB named after the late Milko Guyo, a very 
capable Abyssinian in Addis Ababa, who got together 
many of the men for the caravan. It muoh resembles 
P. usambarensis Hartm., of which only a single female is 
available for comparison, in the not very high convexity 
of the elytra, the elongate form and deeply impressed 
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elytra atrise. But in this sex the very much greater 
length of the rostrum, the rectangular sutural angle of the 
elytra, the shorter scutellum and the distinct, deep fovea 
of the fifth abdominal venter distinguish the species 
readily. Hartmann’s description of usambarensis (1908) 
(== foveicollis Hartm., 1904, nec Lea, 1898) does not men¬ 
tion the basal segment of the four posterior tarsi as being 
sexually dimorphic. 

P. milkoi is very near cAnchonm Burg., of which I have 
seen female cotypes, but the rostrum is more slender, the 
elytral convexity shallower, the thoracic punctuation 
coarser and the fovea of the fifth venter deeper, and thiB 
segment smaller and narrower. P. cinchonse is also a 
mountain species. P. emiferm Burg, is also nearly 
related. In that species the rostrum is longer in the 
female (6:5) and the fifth abdominal venter is non-foveate, 
the male rostrum is stouter, the elytral striae less impressed 
and the aedeagus quite distinct. 

Piezotraohelns fuliginosus Wagner. (Fig. 1 h.) 

Apion, ( Piezotrachelus) fuliginoswm Wftgn., Huntache ex parte, loc. tit. 

Hustache cites “environ 22 specimens” from Debra 
Libanos, Mulu and Mt. Zukwala. Actually of the series 
identified by him only the Debra Libanos series are pure 
fuliginosus ; the Mt. Zukwala specimens are milkoi, sp. n., 
described above, as are also some of the specimens from 
Mulu ; others from Mulu are pseudofuliginosus, sp. n., 
described above, and the remainder are true fuliginosus 
Wagn. Additional specimens have been identified from 
the, series unexamined by Hustache. 

Abyssinia : Debra Libanos. oirca 8,000 ft., 2. i. 1927, 
10 specimens ; Mulu, above Muger Valley, circa 8,000 ft., 
18-28. xii. 1926, 49 specimens ; Mt. Chillilo, forest, circa 
8,600 ft., 24. xi. 1920,1 specimen ; edge of Jem-Jem Forest, 
circa 9,000 ft., 4. x. 1926, 1 specimen. 

Piezotrachelus punctisternus, sp. n. 

Apion (Pietotrachelut) microcephalum Host., op, cit. p. SOI (non 
Wagner, 1908). 

cj$. Blaok, rather dull, elytral interstrise vaguely rugose, 
reticulate, with two rows of very short hairs: lateral parts 
of metasternum and venter of fused 1st and 2nd abdominal 
segments coarsely punctured, as are the femora. 
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Head as long as wide, the eyes not very prominent, the 
frons slightly narrower than the base of the rostrum, 
vaguely tectiform longitudinally in the middle line with a 
shallow depression on each side ; temples short, one-third 
the diameter of the eye, coarsely rugosely punctate, reticu¬ 
late. Rostrum of both sexes weakly curved, shorter than 
head and pronotum together, a little longer than the 
pronotum alone, reticulate to the apex, with scattered 
shallow obsolete punctures ; basilaterally, in front of the 
eyes, non -hu! cate, strongly microreticulate ; that of the 
male slightly shorter than that of the female (3*8 : 4-0), 
stouter. A nttnnm piceous, inserted at one-third from base 
of the rostrum, the scape one-third longer than the basal 
segment of the funicle, which is twice as long as wide ; 
second funicular segment three-quarters the length of the 
basal segment, 3-7 subequal, the 7th as wide as long. 
Pronotum a little wider at base than long, the apex one- 
third narrower than the base, broadest at the base, the 
straight sides converging to the apex with a moderately 
deep constriction at one-third from the apex : the surface 
finely and evenly but not very densely punctured, each 
puncture giving rise to a short, white hair, distinctly reticu¬ 
late and having a somewhat greasy sheen ; dorsal outline 
weakly convex. ScuteUum elongate-oval, obsoleteJy im¬ 
pressed in the middle, reticulate. Elytra elongate-oval, 
sides weakly rounded, widest, at the middle, the humeral 
callus very distinct; dorsal outline strongly convex, 
highest before the middle ; the striae moderately impressed, 
the sutural and second more distinctly so, particularly 
anteriorly and posteriorly, the serial catenulate punctures 
distinctly impressed ; sutural and second striae uniting with 
ninth posteriorly ; intervals flat, strongly shagrinate. dull, 
vaguely rugose, with two rows of very short silvery-white 
hairs arising from distinct punctures. Venter : the meta- 
sternum strongly and coarsely punctured, the punctures 
well impressed ; fused 1st and 2nd segments with scattered 
coarse punctures, the 5th of the male strongly shagreened, 
vaguely rugose punctate, of the female broadly triangular, 
the base reticulate, the sides and apex distinctly and 
coarsely punctate, non-foveate. Lejgs long but not very 
slender, the hind-femora reaching the apex of the elytra, 
all femora rather coarsely punctate, clothed with sparse, 
moderately long silvery-white hairs. No sexual dimor¬ 
phism of the tarsi. The sexes may be distinguished by 
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the rather longer and more slender rostrum of the female 
and by the venter of the 5th abdominal segment being 
transverse in the male, triangular in the female. 

Length , 2*36-2-73 mm. 

Abyssinia : marsh near Lake Hora Abjata, circa 5,000 
ft., 18. xi. 1926, 5 5 9; Mt. Chill&lo, forest, circa 

8,500 ft., 24. xi. 1926, 2 1 9. 

This species was identified by Hustacho as A . (P.) micro - 
cephalum Wagner " avec quelque reserve, bien qu’un 
specimen m&le de Hora Abjata parait etre identique avec 
les types (<J) de Wagner dans le British Museum.” The 
series bore a label by Marshall “ not microcephalum." In 
addition to the above series, less one male from Mt. 
OhillAlo, Hustache had placed one female from Doukam, 
two females from Mulu and one male from Waohacha 
ravine (near Addis Ababa), but these four specimens prove 
to belong to four other distinct species, none of which 
is microcephalus Wagner. P. punctisternus may be dis¬ 
tinguished from microcephalus by the more obsolete punc¬ 
tuation of the rostrum, the more distinctly impressed 
punctures of the elytral stria?, the coarse punctures of the 
metasternum and venter of the 1st and 2nd abdominal 
segments, the greater convexity of the elytra, the more 
slender female rostrum, the longer and more slender 
antenna*, a different form of fifth abdominal venter of the 
female and by a very different form of axleagus. The type 
and allotype were selected from the Hora Abjata series. 

Piezotrachelus corax , sp. n. 

9* Black, dull, moderately convex, eyes moderately 
prominent, strongly microreticulate. Belongs to the 
herbsti-angusti thorax group. 

Head one-and-a-half times as long as vide, eyes evenly 
convex ; front* as wide as the base of the rostrum, slightly 
inflated, impunctate, strongly microreticulate ; temples 
very short, one-fifth of the diameter of the eye, genae 
coarsely punctured. Rostrum as long as head and prono- 
tum together, strongly curved, slender, cylindrical, reticu¬ 
late, finely and obsoletely punctured, basilaterally in front 
of the eye with two shallow sulci, the ridge separating them 
fading out before the antennal insertion. Antennse slender, 
pioeous, inserted a little more than one-quarter from the 
base of the rostrum ; scape one-third longer than the basal 
segment of the funicle, which is two-and-a-half times longer 
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than wide, second segment as long as the first, 3-6 pro¬ 
gressively shorter, 7th square. Pronotum widest at the 
base, a little longer than wide, apex very little narrower 
than the base, lateral constriotion moderate ; the surface 
finely but distinctly microreticulate. very finely and 
sparingly punctured, with a short, shallow foveiform stria 
in the median dorsal line just in front of the scutellum : 
dorsal outline distinctly convex. Scutellum short trian¬ 
gular, strongly reticulate. Elytra broadly oval, humeral 
callus very distinct, width at calli one-and-a-half times as 
wide as base of the pronotum, posteriorly broadly rounded, 
sutural angles nearly rectangular ; dorsal outline mode¬ 
rately convex, highest just in front of the middle ; stria* 
not very strongly impressed except the sutural, which is 
strongly impressed anteriorly and posteriorly, 1st and 2nd 
uniting with 9th posteriorly ; interstrise weakly convex, 
strongly reticulate. Venter : metasternum impunctate, 
reticulate ; 5th abdominal segment sub-shining, reticulate 
with scattered fine punctures, non-foveate. Legs not very 
slender, hind-femora not reaching the apex of the elytra. 

Length., 2-55 mm. 

Abyssinia : Mulu, above Muger Valley, circa 8,000 ft., 
18-23. xii. 1926, 1 ?. 

This species is intermediate in size between herbsti and 
angnstithorax (angusticolle Gerst. nec Gyll.), but the ros¬ 
trum is evidently shorter than in either of these species 
and the curvature is greater, the eyes are more prominent, 
the thoracic fovea distinct and the elytral apices are 
nearly rectangular, not smoothly rounded as in herbsti nor 
divaricate-emarginate as in angnstithorax. The sharp 
angle of the base of the elytra, owing to their being much 
broader than the base of the pronotum, and the slender 
strongly curved rostrum suggest a relationship to figinii 
Wagn. and insert-us Wagn., which are unknown to me, but 
in other characters the species is dearly distinct from them 
according to the descriptions. 

Piezotrachelvs erythreanus Wagner, 1909. 

A single specimen that T ascribe to this species, which I 
have not seen. It is rather similar to arduus Wagn., but 
larger, the rostrum longer and more curved; the 5th 
abdominal venter has a shallow elongate medio-apioal 
fovea, the sides of the segment coarsely punctured. 
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Abyssinia : Mulu, above Muger Valley, circa 8,000 ft., 
18-23 sii. 1026, 1 $. 

Piezotrachelus parliceps Wagner, 1900. 

Three male specimens which I am by no means satisfied 
are correctly identified, but they agree tolerably well in 
structure with two females identified by Wagner from 
Abyssinia, without more precise locality. The size of the 
specimens ranges from 1 •8-2-0 mm. 

Abyssinia : lakes of Addas, Hora Bishoftu, 2. xii. 1926, 

1 <$; Mt. Zukwala, forest near highest point, circa 9,666 ft., 
23. x. 1926, 1 0 ; Mulu, above Muger Valley, circa 8,000 ft., 
18-23. xii. 1926, 1 <$. 

Piezotrachelus ruandanus Burg., 1938. 

Apim* (Piezotracfwlus) microcephalum Hufitaohe ex parte, loc. cit. 
(nec Wagner). 

The male, although having a rostrum distinctly shorter 
than that of a cotype male I have seen in Marshall’s 
collection, has the tedeagus exactly comparable. The 
female was identified by Hustache as microcephalous. It is 
not Wagner’s species, having a longer, slenderer and more 
curved rostrum, nor is it punctistemus , sp. n., described 
above, which was also identified by Hustache as Wagner’a 
species. This female agrees quite well with the ootype 
male and the male from Jem-Jem, and is almost certainly 
conspecific ; the 5th abdominal venter is strongly micro- 
reticulate, finely punctate along the sides, hon-foveate. 

Abyssinia : Jem-Jem Forest, circa 8,000 ft., 23. ix. 1926, 

1 $ ; Doukam, “ all from flowers of a tree, Cordia abys- 
sinim ” 6.500-7,000 ft,, 19. x. 1926, 1 ?. 

Piezotrachelus sp. 

A single female apparently belonging to the gerstdckeri 
complex, several of the species of which are unknown to me. 

Abyssinia : Muger Valley, circa 5,500 ft., 28-29. xii. 
1926, 1 $. 

Piezotrachelus sp. 

A unique female belonging to this genus and near 
vanderijstianus Burg., but with rostrum shining and 
smooth, non-reticulate after the antennal insertion ; rather 
similar to Apion (Pseudopiezotrachelus) atrammkmum 
Wagn. 
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Abyssinia : Mulu, above Muger Valley, circa 8.000 ft., 
18-23. xii. 1926, 1 ?. 

Piezotmehelus wears , sp. n. 

9. Black, dull, elongate, surface strongly microreticu- 
late, a vestiture of excessively short fine white hairs giving 
a slightly dusty appearance. 

Head a little longer than wide, the eyes flatly rounded, 
not at all prominent, barely exceeding the temples ; the 
frons very weakly concave, impunctate, finely reticulate ; 
temples half as long as the eye diameter. Rostrum shorter 
than the head and pronotum together but longer than the 
pronotum alone, fairly slender, sharply curved, gradually 
narrowed from base to insertion of antenn&\ this space 
being equal to the diameter of the eye, then parallel-Bided 
to the apex, finely reticulate except at the extreme apex 
which is smooth and sinning, impimetate : basilateral 
sulcus obsolete. Antennas flavo-piceous, slender, inserted 
about one-third from the base of the rostrum ; scape barely 
longer than basal funicular segment, which is about twice 
as long as wide, second segment as long as the first, but 
much narrower, 3-7 progressively shorter and broader, 
7th one-fifth longer than wide. Pronotum a little longer 
than wide, widest at the base, apex not.very narrow, the 
anteapical constriction not very strong ; dorsal outline 
very weakly convex ; a median longitudinal stria from the 
middle nearly to the base in front of the scutellum, some¬ 
what foveiform at the basal end ; surface finely punctured. 
Scutellum elongate, narrow, twice as long as wide, with a 
shallow median impression. Elytra elongate-oval, sides 
gently rounded, widest at the middle, humeral callus 
moderately prominent; dorsal outline rather strongly 
convex ; striae deep, the catenate strial punctures well 
impressed, the interstriao weakly convex, twice as wide as 
the striae, 1st joining with 9th, 2nd with 8th and 9th. 
Legs slender, femora reaching the apex of the elytra but 
not exceeding them. Venter : 5th abdominal segment 
with an elongate median fovea in the basal half. 

Length, 1 *9-2*1 mm. 

Abyssinia : Mt. ChillAlo, forest, circa 8,500 ft., 24. xi. 
1926, 2 $; Mulu, above Muger Valley, circa 8,000 ft., 
18-23. xii. 1926, 1 $. 

This species appears to be most nearly related to fronto 
Wagn., and abutilonis Marshall, btft the head is rather 
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different, the eyes a little projecting beyond the temples 
and the rostrum is longer and more sharply curved than 
in fronto, distinctly more so than in abutilonis. The type 
is selected from one of the specimens from Mt. Chill&lo. 

Apion zukmtlaense'Hmtacho, op. cit p. 498 (? Psevdopiezo- 
t racket us). (Fig. 2 ft.) 

Hustaehe says of this species “ differences sexuelles 
sccondaires trfes faibles. le rostre du J un peu plus 6pais. v 
In point of fact, apart from the transverse 5th abdominal 
venter of the male and triangular one of the female, there is 
a definite, easily visible sexual character in the form of the 
sutural apex of the elytra which, in the male, is produced 
but the angle is distinctly obtuse, whereas in the female 
it is distinctly rectangular or even slightly acute. The 
error appears to originate from the fact that the specimen 
labelled male type is wrongly sexed, as was first proved by 
dissection, a female specimen l>eing correctly determined. 
The species was placed i nPseudopiezolrachetus byHustache, 
but is hardly a typical memlwr of the subgenus, the trans¬ 
verse impression on the vertex being very obsolete. In 
the very short prostemum in front of the fore coxae the 
species shows a tendency towards Conapion , but has not 
the highly convex elytra and vestige of the 10th stria 
which characterises that subgenus. 

Apian chittdloen&e, sp. n. (? PscudopiezotmeMm). (Fig. 2 a. ) 

q. Black, moderately shining, pubescence excessively 
minute and fine ; a vestigial transverse impression on the 
vertex of the head. 

Head very little wider than long, the eyes not at all 
prominent, very weakly convex, barely exceeding the 
temples ; frons very obscurely longitudinally tectiform, 
finely reticulate, impunctate ; temples very short, one- 
quarter of the diameter of the eye, coarsely punctured. 
Rostrwn long, distinctly longer than the head and prono- 
tum together, moderately curved, cylindrical, distinctly 
wider at base than the frons, strongly microreticulate, 
finely and obsoletely punctured ; basilateral sulci distinct, 
the space occupied by them distinctly reticulate, longer 
than the diameter of the eye. Antennss piceous, inserted 
at one-third from the base of the rostrum, the scape short, 
no longer than the basal segment of the funicle, which 
itself is no longer than the second segment, 3-7 progres- 
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sively shorter and broader, 7th one-and-a-half times as tong 
as wide. Pronotum weakly oonioal, as long as wide at 
the base, which is of the greatest width, apex not much 
narrower than the base, strong subbasal and subapical 
constrictions laterally, which extend dorsally jtc some 
extent and almost meet in the middle line ; surface 
strongly but not very densely punctured ; a very shallow 
dorsal subbasal fovea in front of the scutelium. ticutellmn 
very short triangular, flat. Elytra oval, sides weakly 
rounded, dorsal outline strongly convex, highest just in 
front of the middle ; discal striae strongly, lateral striae 
more shallowly impressed, indistinctly catenulate punc¬ 
tured ; 1st and 2nd strongly impressed apically, uniting 
there with 9th ; intervals flat, finely reticulate. Venter : 


Fiji. 2. 



a. A. chiUaloenm, sp. n.; 6. A. zukwaiomM Hurt. 

1st and 2nd abdominal segments rather finely and sparsely 
but distinctly punctured, 5th segment strongly reticulate, 
indistinctly punctured along the apical margin. Lege long 
and slender, metafeinora extending past the apex of the 
elytra. 

Length, 2-20-2-25 mm. 

Abyssinia : Mt. Chill61 o. forest, circa 8,500 ft., 24. xi. 
1926, 1 $ ; same locality, circa 9,000 ft., 14. xi. 1926, 1 <J. 

This species is very similar to zukwalaenee Hust., but 
has the rostrum distinctly longer and less distinctly punc¬ 
tate. The pronotum is similar in both species in possessing 
the subbasal as well as the subapical constrictions; the 
1st and 2nd abdominal venter are more shining and less 
sharply microreticulate. The edeagus is absolutely dis- 
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tinct in the two species, of. fig. 2 a, b. It is extremely 
interesting to find two such closely similar species, the 
former at the top of the isolated extinct crater of Zukwala, 
the latter at nearly the same elevation on Mt. Chillalo. 
Chillalo reaches a much greater height than Zukwala, 
and the two mountains are separated by some 120 miles 
of plateau country several thousand feet lower. 

Apion constrictum Hartm. 

Described from Tanganyika (KwaL Usambara Hills) 
and known to me also from Kenya, Portuguese East 
Africa, Rhodesia and Zululand. The aedeagus is 
identical in specimens taken throughout the range of the 
species. 

Abyssinia : Borii stream, north of Mt. Chillilo, circa 

7.500 ft., 20. xi. 1926, 1 ; Mt. Chillalo, forest, circa 

8.500 ft., 24. xi. 1926, 1 2 $ ; plains north-west of Lake 

Zwai, 5,600-6,000 ft., 31. x.-l. xi. 1926, 1 ?. 

Apion acotti , sp. n. 

<J. Black, dull, strongly sliagreened with a very fine, 
very short silvery pubescence. 

Head as long as wide, the ey©8 not prominent, flatly 
rounded, the frons about half as wide as the base of the 
rostrum, flat, strongly reticulate, setiferous punctures very 
fine and obsolete ; temples one-third the diameter of the 
eye, vaguely rugose. Rostrum a little shorter than head 
and pronotum together, cylindrical, coarsely reticulate 
except at the apex which is smooth and shining, obso- 
letely punctured, pubescence more distinct than on re¬ 
mainder of the body ; basilateral sulci obsolete, about 
equal to the diameter of the eye. Antennae inserted at 
one-third from the base of the rostrum, fuscous, fairly 
slender ; scape twice as long as the basal segment of the 
funicle which is globular, second segment as long as the 
first, much more slender, 3-6 progressively shorter, 7th 
square. Premium almost cylindrical, a little longer than 
wide, very weak subbasal and subapical lateral con¬ 
strictions ; dorsal outline weakly convex ; fairly dense, 
fairly strong shallow punctures less obsolete at the sides ; 
coarsely microreticulate. Scutellum very small, short, 
triangular. Elytra oval, sides rounded, widest at middle, 
dorsal outline not very highly convex, highest at middle ; 
humeral callus distinct; striae strongly impressed, catenu- 
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late punctures distinot, interatrias about two-and-one-half 
times as wide as the striae, convex, rugose-shagrinate, 
striae 1 and 2 uniting posteriorly with 9. Venter : 5th 
abdominal segment with coarse setiferous punctures, 
strongly microreticulate. Leys long and slender, hind 
femora exceeding apex of the elytra. 

Length, 1-9 mm. 

Abysstnia : Debra Libanos, circa 8,000 ft., 2. i. 1927, 

1 <J. 

Labelled by Hustache as “ Pseudopiezotr. pres probum,” 
which species T do not know. Faust, in his description 
of that s|>ecies says : “ entirely the form of benignum 
Fst. . . . the elytra are more highly longitudinally oon- 
vex.” Compared with cotypes of benignum, scotti has the 
elytra much less highly convex ; the eyes are much less 
prominent, whereas probum is said to have the eyes “ etwas 
gewOlbter ” than benignum. The species does not belong 
to the weakly characterised subgenus Psc. udopiezotrackelvs, 
of which probum was cited as subgenotype by Wagner. 
Seen laterally there is no indication of the transverse 
impression on the vertex and behind the temples, which 
is the principal character on which the subgenus was 
founded. 

Apion dives, sp. n. 

Very close to scotti, described above, but the rostrum 
more distinctly punctured, the pronotal constrictions 
distinct, the elytra more highly convex and the sedeagus 
sharply distinct. 

Head as long as wide, the eyes moderately prominent, 
the irons with two short but distinct parallel sulci, coarsely 
microreticulate, punctate, the punctures more distinct 
than in scotti. Rostrum a little shorter than head and 
pronotum together, reticulate, moderately densely 
punctured, apically slightly narrower than at antennal 
insertion, thenoeto the base parallel-sided, weakly curved; 
basilateral sulci quite obsolete, the space between the 
antennal insertion and the anterior margin of the 
eye greater than the diameter of the eye. Antennse 
piceous, scape barely longer than the basal segment 
of the funiole, which is about two-and-a-half times as 
long as wide, second and third segments subequal, each 
a little shorter than the first, 4-7 progressively shorter and 
broader but 7th at least one-and-a-half times longer than 
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wide. Pronotum nearly cylindrical, about as long as wide, 
subbasal and subapical constrictions moderately strong; 
dorsal outline moderately convex from apex to shortly 
before middle, thence to base flat ; shagrinate. densely but 
shallowly punctured, the punctures large. The subbasal 
(constriction is carried from side to side right across the 
dorsum. ScMellum short oval. Rlytm ovate, humeral 
callus strongly developed, sides more strongly rounded 
than in scottt dorsal outline much more convex, almost as 
in benignant, highest before the middle ; striae well im¬ 
pressed, the catenate punctures distinct ; 1st and 2nd not 
much more strongly impressed apical ly, where they unite 
with 9th ; intervals weakly convex dorsally, flat laterally, 
more than three times wider than the striae, finely shag¬ 
rinate. Lpgs shorter than in scotti but slender ; hind 
femora not reaching apex of elytra ; basal tarsal segment 
long, almost as long as the two following together. 

Length, 2 0 mm. 

Abyssinia : Mt. Zukwala, forest near top, circa 9.005 ft., 
25. x. 1920, 1 

This species iH closer to constricUim than to scotti in the 
lateral view contours, but is larger, duller and less shining, 
the apieally narrowed rostrum, rather more prominent 
eyes and distinct axleagus serve to distinguish it from the 
compared species. 

Apion iris , sp. n. 

cfy* Black, shining, with a very short, very fine pube¬ 
scence which is uniseriate on the elytral interstriee. 

Head a little wider than long, eyes not prominent, flatly 
rounded ; frons narrower than the base of the rostrum, flat, 
microreticulate; temples very short, one-fifth of the 
diameter of the eye, rugose or coarsely punctured, the 
vertex seen in lateral view slightly constricted behind. 
Rostrum of male shorter than head and pronotum together, 
curved cylindrical; the basi-lateral sulci distinct, fading 
out at the antennal insertion, the space equal to the 
diameter of the eye ; surface distinctly at the base, apieally 
obsoletelv. reticulate, obsoletely and sparsely punctate ; 
of female longer than head and pronotum together, finer 
than in the male, basally obsoletely reticulate, apieally 
smooth and shining, finely, obsoletely and sparsely punc¬ 
tate ; basilateral sulcus as in male. Antennse testaqeo- 
piceous, inserted in the male at rather more than one- 
Ann . A Mag . N . Hist Ser, 33. Vol. ix. 56 
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third, in the female at one-quarter from the base, slender ; 
soape twice as long as the basal segment of the funiole, 
which is a little longer than the second segment and 
nearly two-and-a-half times as long as wide, 3-7 pro¬ 
gressively shorter and broader, 7th one-and-a-half times 
as long as wide. Pronotum wider than long, widest at the 
base, apex/one-third narrower than the base, subapioal 
constriction strongly marked, surface obsoletely reticulate, 
very finely and rather sparingly punctured ; dorsal outline 
weakly convex ; a very shallow median dorsal subbasal 
fovea. SeuteUum nearly square, very small, obsoletely 
depressed in the middle. Elytra ovate, dorsal outline 
moderately convex, highest before the middle: stria 1 
strongly impressed, the catenate punctures distinct, 1st 
and 2nd posteriorly very deeply impressed and uniting 
with 9th ; interstri® weakly convex, obsoletely but more 
distinctly reticulate than on pronotum, very finely and 
obsoletely setiferous punctate ; sutural apices rounded in 
the male, produced rectangular in the female ; humeral 
callus well developed. Venter : 5th abdominal segment 
of the male closely punctured in the apical angles only, 
of female with a subapical elongate shallow fovea, sides 
obscurely punctured. Legs moderately long and slender, 
hind femora not reaching apex of elytra ; basal segment 
of hind tarsus not very long, underside in male concave, 
the middle of the ventral apex produced into a short stout 
tooth ; claws distinctly toothed at the base. 

Length , 1-90-2-19 mm. 

Abyssinia : Mulu, above Muger Valley, circa 8,000 ft., 
18-23. xii. 1926, 2$, and “from vegetation near streams," 
1 $; Mt. Zukwala, in crater, ciroa 9,000 ft., 26. x. 1926, 

1 (j (Piezotrachdus partkeps Wagner, Hustache det.). 

The type and allotype from Mulu. 

This speoies does not belong to Piezotrachdus. It has 
some resemblance to particeps in form but the difference 
in the length of the rostrum is marked. The weak trans¬ 
verse impression on the vertex of the head suggests the 
weakly characterised subgenus Pseudopiezotrachdus , and 
the species evidently comes near probum and scotti. Com¬ 
pared with benignum the pronotum is more finely punc¬ 
tured and Faust says that benignum is more finely punc¬ 
tured than probum ; the elytra are also more shining than 
in benignum, not less so as is described for probum, 
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Apion muluanum , sp. n. 

cJ$. Bluish-black, dull, microreticulate, distinctly pube¬ 
scent, the hairs white, short and fine, irregularly biseriate 
on the elytral inter striae. 

Head wider than long, the eyes moderately prominent; 
irons nearly as wide as the base of the rostrum, flat, 
strongly microreticulate, sparingly and finely punctured; 
temples very short, one-fifth of the diameter of the eye, 
rugose-punctate. Rostrum of male distinctly, of female 
barely shorter than head and pronotum together, micro- 
reticulate at base, smooth and shining from the antennal 
insertion to the apex, closely and finely punctured, rather 
weakly curved, apically gradually narrowed but still 
moderately stout; basilateral sulci distinctly impressed, 
reaching to the antennal insertion, this space equal to the 
diameter of the eye plus the temple; a fringe of very short, 
hairs around the eye. Antenna*, piceous, slender, inserted 
at one-third from the base of the rostrum ; scape elongate, 
twice as long as the basal segment of the funicle which is 
ovoid, two-and-a-half times as long as at its widest point, 
second segment one-third shorter than the first, 3-7 pro¬ 
gressively decreasing in length but increasing in width. 
Pronotum as long as wide, widest at the base, one-third 
narrower at the apex than at the base, subapical constric¬ 
tion not very marked ; dorsal outline very weakly convex, 
nearly flat; a median longitudinal subbasal stria sharply 
impressed in front of the scutellum ; surface distinctly 
and closely but moderately finely punctured, each punc¬ 
ture carrying a short white hair. Scutettum short, parallel¬ 
sided, twice as long as wide, very shallowly channeled from 
base to apex. Elytra ovate, sides gently rounded, dorsal 
outline not very highly convex, highest at middle ; humeral 
callus not very marked ; stri» strongly impressed, the 
edges sharp, the catenate punctures closely spaoed and 
distinct, 1st and 2nd deeper at the apex, uniting with 9th ; 
intervals flat, strongly microreticulate, transversely slightly 
rugose, very finely and irregularly biseriate punctate, 
about three times as wide as the stride ; sutural apices in 
both sexes rather abruptly rounded. Venter : 1st and 2nd 
fused abdominal segments sharply punctured, not very 
dense except on the intermetaooxal projection, which is 
transversely rugose ; 5th segment of female non-foveate. 

50 * 
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Legs rather short and slender, hind femora not nearly 
reaching apex of elytra. 

Length, 2-18-2-27 mm. 

Abyssinia : Mulu, above Muger Valley, circa 8,000 ft., 
18-23. xii. 1026, 5 <?, 2 $. 

This species belongs close to the preceding, having a 
similar transverse depression on the vertex which brings it 
closer to probum by the dullness, but the thoracic punc¬ 
tures, though stronger and denser, are still finer than in 
benignum with which Faust compared probum, 

Apion mtduanum, forma zukwalm , nov. 

Very close to the type form but distinctly smaller, the 
fused 1st and 2nd ventral abdominal segments only 
obsoletely punctured. The principal distinction lies in 
the tedeagus, which is more evenly curved in lateral view, 
the flattened apical portion much shorter, not weakly 
laterally constricted, the apex not so distinctly upturned. 

Length, 1-03 mm. 

Abyssinia : Mt. Zukwala, circa 0,000 ft., 21-26. x. 1926, 
1 cJ- 

This unique specimen may only be due to individual 
variation or aberration correlated with the small size, but 
the difference in the aedeagus deserves to be mentioned. 

Apion fortirostre Wagner, 1908. 

Apion. ') beyuini Humtacho px parte, op. oit. p. 501, footnote (net! Wagner). 

A unique male which agrees exactly with a male from 
Natal (Durban), identified by Wagner in the British 
Museum ; there are also two females in the British Museum 
collection labelled “ Abyssinia ” without further informa¬ 
tion, determined by Wagner but I am not aware of any 
published records for the speoies in this area. 

Abyssinia : Mt. Chill41o, forest, circa 8,600 ft., 24. xi. 
1926, 1 <J. 

Apion discors , sp. n. 

Apion f beffuini Hustaohe ex parte, he, tit. (non Wagner). 

<J9- Black, with a vestiture of white hair-scales which 
are triseriate on the elytral interstrise and grouped as a 
small tuft at the base of the third elytral iuterstria; a 
thick coat of soaleB on the mesostemal epistems ; femora 
somewhat inflated ; tarsal daws elongate, the basal tooth 
strongly developed, nearly as long as the main ramus. 
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Head distinctly wider than long, eyes not at all promi¬ 
nent, flatly convex ; temples very short, linear ; Irons half 
as wide as the base of the rostrum with two longitudinal 
rows of scale-bearing punctures, the vertex distinctly 
punctured, eyes with a surrounding fringe of scales. 
Rostrum of male distinctly shorter than the head and 
pronotum together, stout, straight or very weakly curved, 
moderately shining, strongly longitudinally rugose punc¬ 
tured, the hairs short and adpressed ; of female distinctly 
longer than the head and pronotum together, a little finer 
than in the male, similarly straight or only very weakly 
curved, strongly longitudinally rugose-punctate ; in both 
sexes very slightly laterally produced above the antennal 
insertion and ventrally with two parallel longitudinal 
furrows from antennal insertion to apex ; basilateral sulci 
more distinct in the female than in the male. Antennae 
piceous. short and stout in the male, long and slender in 
the female, inserted at about one-quarter from the base 
of the rostrum ; in the male ‘scape nearly as long as the 
three basal segments of the funicle taken together, in the 
female as long as the four basal funicular segments taken 
together ; the basal segment of the funicle in the male at 
most one-and-a-half times as long as wide, in the female 
three times as long as wide ; segments 3-7 of the male as 
long as wide, of the female progressively shorter, 7th as 
long as wide. Pronotum wider than long, the sides 
strongly rounded, widest at middle, the base bisinuate; 
dorsal outline moderately convex ; strongly microreticu- 
late, closely and rather strongly but shallowly punctured, 
a sharply impressed longitudinal stria just in front of the 
scutellum; subapioal constriction not very distinct; 
clothed dorsally with longish white hairs which laterally 
become longer and broader and more scale-like ; anterior 
edge of prosternum with porrect scales. ScuteUum short 
oval or triangular, obsoletely impressed in the middle. 
Elytra ovate, sides very weakly rounded, dorsal outline 
not at all highly convex ; humeral callus strongly deve¬ 
loped ; the striee deeply and sharply impressed, the catenate 
punctures strong and evenly spaced, each space between 
the punctures with a short hair-scale ; interstriae flat, 
rather shining, with three rows of hair-soales exoept, the 
sutural, which is unilinear on the disc ; apices in the female 
produced, sharply rounded, in the male normally widely 
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rounded. Venter : metastemum evenly and strongly 
punctured, not very densely clothed with scales; meso- 
sternal epistems densely scaled. Legs long but not very 
slender, the femora rather inflated, hind femora just 
reaching the apex of the elytra; mid- and hind-tibiae 
without interno-apical spur in the male ; femora and 
tibiae evenly clothed with hair-Bcales, apices of tibiae rather 
flattened and clothed with fine golden hairs externally, 
sooty internally. 

Length, 2-19-2-63 mm. 

Abyssinia : Mulu. above Muger Valley, circa 8,000 ft., 
18-23. xii. 1920, 2 <2, 2 ?. 

This species comes close to Immense Hartm. and pauli 
Hartm. by the great development of the basal tooth of 
the tarsal claws. It differs from bwaiense by the more 
distinctly scale form of the hairs, the greater disparity in 
length of the rostrum between the sexes, the finer and a 
little less dense punctuation of the thorax. From pauli 
it differs by the colour of the clothing, the shorter and 
stouter rostrum of the male, the distinct pronotal micro¬ 
reticulation of the female. The eedeagus is narrower and 
less curved than that of pauli. 

Apion concors, sp. n. 

Apian t beguini Huatache ex parte, toe. cit. (non Wagner). 

$. Black, with a clothing of white hair-scales which are 
biseriate on the elytral interstriee and grouped at the base 
of the third interstria as a small tuft, the mesostemal 
epistems thickly clothed ; femora slightly inflated ; tarsal 
claws short, bluntly toothed at the base. 

Head distinctly wider than long, eyes rather prominent; 
temples very short; frons as wide as the base of the rostrum, 
with two longitudinal rows of scale-bearing punctures, 
the vertex distinctly punctured, eyes with a surrounding 
fringe of scales. Rostrum longer than the head and pro- 
oiotum together, nearly straight, cylindrical, baaally dis¬ 
tinctly, apically more obsoletely and finely longitudinally 
rugose-punctate, ventrally with parallel punctured furrows 
from antennal insertion to near the apex ; basilateral sulci 
distinct, the space a little more than the diameter of an 
eye. Antenna flavo-pioeous, elongate, Blender, inserted at 
about one-quarter from the base of the rostrum, scape 
very long, as long as the four basal segments of the funide 
taken together, basal segment of the funiole as long as the 
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three following taken together, 2nd to 7th progressively 
shorter and broader, 7th square. Pronotum distinctly 
microreticulate, as long as wide, widest at the middle, 
sides sinuate, the posterior angles rather produoed, both 
subbasal and subapieal constrictions present, shallow, 
base bisinuate; dorsal outline weakly convex; fairly 
densely but shallowly punctured, each puncture giving 
rise to a hair-scale ; a shallow median longitudinal ante- 
scutellar striole or fovea. Scutellum narrowly triangular, 
short, flat. Elytra oval, sides weakly rounded, widest at 
middle, dorsal outline not very strongly convex ; humeral 
callus strongly developed ; striae well but not sharply 
impressed, the catenate punctures very distinct, the 
intervals between the punctures each giving rise to a hair- 
scale ; interstriae convex, rather shining with two rows of 
hair-scales, including the sutural interstria, on the disc; 
sutural apices normally rounded, not produced. Venter : 
metasternum evenly and sharply punctured, each puncture 
bearing a scale, the punctures closer near the posterior 
angles so that the scales there are denser ; the mesosternal 
episterns thickly scaled ; fused 1st and 2nd abdominal 
segments evenly punctured, finely reticulate, 5th strongly 
reticulate and evenly punctured. Legs testaceo-piceous, 
moderately long and slender, femora slightly inflated, 
those of hind legs not reaching elytral apices. Claws short, 
basal tooth blunt but distinct. 

Length , 2 53 mm. 

Ab^sinia : Debra Libanos, circa 8,000 ft., 2. i. 1927,1 

This species is superficially remarkably similar to 
discors described above, the soaling and sculpture being 
very nearly the same but the short tarsal claws, the wider 
frpns, the convex interstriae and the strongly but not 
sharply impressed striae distinguish the species adequately. 
It comes very close to tanganum Hartm., of which I have 
only seen males, but has the clothing more hair-like, less 
soale-like than in that species. It could not be beguini as 
supposed by Hustache, since Wagner expressly states in 
his description that that species has weakly convex inter- 
striae with “ einer Reihe harchen-tragender Piinktchefl. ,, 

Apion spadiceum Wagner, 1908. 

Apion tboguini Hustache ex parte, loo. cit. (non. Wagner) 

A single female, undoubtedly belonging to this species, 
which does not appear to have been previously recorded 
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from Abyssinia but has been mentioned front Eritrea 
(Wagner, Stett. Ent. Zeit., 1908, p. 60). 

Abyb&cnia : Mt. Chillalo, forest, circa 9,000 ft.. 12. xi. 
1926, 1 ?. 

Apron tagagneA, sp. n. 

Apion ¥ tellinii Hustache, loc. tit. (non Wagner). 

Black, sparingly clothed with golden and whitish 
hairs and scales, scutellum elongate triangular. 

Head wider than long, eyes not at all prominent, flatly 
rounded ; from narrower than base of rostrum, finely 
reticulate, sparingly punctured ; temples very short, linear; 
eyes with a fringe of white setiform scales which are much 
longer and porrect beneath. Rostrum of male shorter, of 
female as long as head and pronotum together, weakly 
curved, stout, cylindrical, with longitudinal rows of punc¬ 
tures set in impressed lines, particularly laterally and 
ventrally, the punctures giving rise to porrect scales ; 
basilateral sulci distinct, fading out at antennal insertion, 
the space between this and the eye equal to the diameter 
of the eye ; from base to antennal insertion microreticulate. 
then to apex smooth and shining. ArUennm rufo-pioeous, 
elongate, inserted at one-quarter from the base of the 
rostrum ; scape long, two-and-a-half times as long as the 
basal segment of the funicle which is twice as long as 
wide, 2-7 progressively shorter, 7th transverse. Pmnotum 
wider than long, widest about the middle, sides mode¬ 
rately rounded, dorsal outline moderately convex ; sub- 
apical constriction very shallow ; sparsely and shaSlpwly 
punctured, the punctures fairly large and each giving rise 
to a setiform scale whioh becomes broader, more scale-like 
laterally; surface microreticulate. ScuteUum elongate, 
narrowly triangular with two short acute basal tubercles 
and the apex projecting in a very short point; surface 
reticulate. Elytra obovate, broad at the base, broader 
than base of the pronotum, humeral callus very distinct, 
dorsal outline moderately convex ; striae well impressed, 
catenate punctures sharply impressed, the interval be¬ 
tween each puncture giving rise to a white setiform scale, 
lnterstrice convex, transversely finely rugose, rather 
shining, about one-and-a-half times as wide as the striae, 
sutural, 3rd, 5th and 7th intervals bearing a single row, 
2nd, 4th, jBth, 8th and 9th intervals bearing a double row 
of fine golden setiform scales, which on the 8th to outer¬ 
most intervals become broader and whiter ; sutural apices 
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of male widely, of female abruptly rounded. Venter : fore 
coxae of male thickly, of female sparingly clothed with 
white scales in front; metasternum with a few large scale- 
bearing punctures ; 1st and 2nd abdominal segments finely 
punctured with finer scales than metasternum ; 5th seg¬ 
ment of female very broadly triangular, very short, finely 
punctured, non-foveate. Legs pitchy, short- and not very 
slender, femora slightly inflated, last pair not nearly 
reaching apex of elytra : mid- and hind-tibiae of male 
bearing a short black termino-ventral spur ; claws short 
an<Hhick, finely toothed at base. 

Length , 2*0-2-19 mm. 

Abyssinia: Dobra Libanos, circa 8,000 ft., 2. i. 1927, 
2 (J. 2 5 ; Mulu, above Huger Valley, circa 8,000 ft., 
18-23. xii. 1927, 1 9 . 

This little species docK not agree with Wagner s descrip¬ 
tion of teltinii , which is said to be very near tanganum 
except in certain characters such as the smaller head, less- 
prominent eyes, longer and more slender antennae and 
longer legs. This leaves it to be inferred that the scutcllum 
of tellinii is simply oval as it is in tanganum since 
Wagner would hardly overlook so marked a distinction. 
A . tagagnei certainly belongs to the “ tmiganum-group” 
which is a rather complex arrangement of species with 
short claws or long claws, short oval scutellum or elongate- 
triangular scutellum, etc. It is apparently closest to 
armipes Wagn., both in size and structure, the rostrum is 
longer and thinner, eyes a little less prominent, frons more 
finely and sparingly punctured and the elytra rather 
shorter but broader in proportion. It is named after 
Dr. Scott's personal servant. 


Apian gracilipenne Wagner, 1908. 

The series doubtfully ascribed to this species by Hustache 
seems to me quite correctly identified according to the 
description of a unique female by Wagner, although the 
size is much larger than that given (2-3 : 1*9 mm.). The 
male differs from the female in the shorter, stouter 
rostrum,which is finely and obsoletely reticulate and finely 
but not so sparingly punctured as in the female. The 
elytral interstriae are rather shining in the series before 
me, hardly “etwas runzlig chagriniert.” There is no 
visible sexual dimorphism in the four hind tibiae or basal 
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segment of the four hind tarsi. The sutural apioes of the 
elytra of the male are widely rounded, of the female 
produced, rectangular. The 5th abdominal ventral seg¬ 
ment of the female is non-foveate,'finely and closely punc¬ 
tured, microreticulate, each puncture giving rise to a fine, 
short greyish hair. 

Abyssinia : Jem-Jem Forest, circa 8,000 ft., 23. ix. 1926, 
1 J; Serpent Lake, Wouramboulchi, circa 9,000 ft., 
5. x. 1926, 1 (J, 1 $ ; Mt. Zukwala, circa 9,000 ft., 26. x. 
1926, 1 $; Mt. Chillalo, circa 10,000 ft., 17-19. xi. 1926, 
1 $ ; Mulu, above Muger Valley, circa 8.000 ft., 18-23. kii. 
1926, 1 $. 


Apian nugax, sp. n. 

cJ$. Black, elongate, clothed dorsally with smoky- 
golden hairs except for a very incomplete transverse fascia 
of white hairs behind the middle ; venter and Bides clothed 
with greyish-white hairs. 

Head a little wider than long, eyes moderately prominent, 
temples short, about one-third of the diameter of the eye ; 
irons as broad as the base of the rostrum, closely and 
strongly punctured, almost rugose, reticulate. Rostrum of 
male distinctly, of female little shorter than head and 
pronotum together, distinctly curved, cylindrical, very 
obsoletely but closely punctured, in the male with distinct 
porrect hairs, in the female with very short very fine hairs, 
reticulate; basilateral suloi quite obsolete, the space 
between the antennal insertion and the eye short, about 
half the diameter of the eye. Antennm rufo-pioeous, long 
and slender, the scape as long as the three basal segments 
of the funiole taken together ; basal segment barely longer 
than the second, about two-and-a-half times as long as 
wide, 3-7 progressively shorter, 7th globular. Pronotum 
a little wider than long, widest at the base where the sides 
are a little produoed, strongly microreticulate, closely and 
fairly strongly but shallowly punctured, with a sharply 
impressed median subbasal fovea; dorsal outline flat; 
very shallow subbasal and subapical constrictions. 
8cuteUum very small oval. Elytra elongate-oval, sides 
very weakly rounded 1 , humeral callus distinct; widest at 
Apical third, posteriorly sharply attenuate-oval; dorsal 
outline very low oonvex; strise sharply and strongly 
impressed, catenate punctures deep, intervals between 
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punctures each bearing a smoky hair; interstriee flat, 
hardly wider, than the striae, somewhat rugosely sha- 
greened ; on the disc from suture to the 8th interstria with 
smoky-golden hairs, grouped as a small tuft at the base 
, of the third interstria, behind the middle extending to the 
5th interstria a narrow transverse band of whitish hairs ; 
9th and external interstrue with whitish-grey haira that 
extend towards the suture at the apex and ocour on the 
sides of the pronotum and the venter. Venter : meta- 
sternum distinctly but, finely punctured, the fused 1st 
and 2nd abdominal segments a little more coarsely so; 
5th segment of the female flat, non-foveate. Legs piceous, 
rather short but slender, olaws apparently untoothed at 
the base; no visible sexual dimorphism; hind femora 
■barely reaching past the base of the 5th ventral segment. 

Length , 2-0-2-27 mm. 

Abyssinia : Mt. Ohillalo, forest, circa 8,500 ft., 24. xi. 
1926, 1 1 ?. 

This little species seems rather isolated from all others 
hitherto described, but the colour-pattern of the hairs 
suggests the much larger oxyrhynchvm Wagn. 

Apwn jemjemense, sp. n. 

Black, obovate, rather strongly oonvex, elytra very 
much widened in apical third, striae very strongly im¬ 
pressed, with a clothing of silvery-golden hairs irregularly 
distributed on the interstriae. 

Head distinctly broader than long, eyes very prominent, 
facets large; irons as wide as the base of the rostrum, 
strongly punctured, rugose and strongly microreticulate, 
temples extremely short, eyes with a fringe of white hair- 
scales. Rostrum, barely shorter than head and pronotum 
together, slender, distinctly but not very strongly curved, 
broad at the base, slightly angularly dilated at the 
antennal insertion, thence very slightly narrowed to the 
apex, reticulate at the base, smooth and shining in the 
apical half, finely and sparsely punctured; basilateral 
sulci very obsolete; the space between the eye and the 
antennal insertion only two-thirds the diameter of the 
■eye. Antennm testaceo-pioeous, short and stout; inserted 
-at about one-fifth from the base of the rostrum; scape 
twice as long as basal segment of the funicle,which is one- 
third longer than wide, globular, 2-7 progressively shorter, 
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7th transverse. Pronotum distinctly wider than long, 
widest just behind the middle, sides strongly rounded, 
subapical constriction rather strong, base distinctly 
bisinuate; surface strongly shagreened, coarsely but 
shallowly and closely punctured except in the median line, 
which is occupied by a well impressed striiform fovea from 
middle to base, clothing of rather long curved hairs ; 
dorsal outline very weakly convex. Scutellum narrow, 
about twice as long as wide, more or less distinctly im¬ 
pressed in the middle at base. Elytra obovate, wider at base 
than base of pronotum, humeral callus moderately dis¬ 
tinct . sides rounded, widest at apical third, thence strongly 
rounded ; dorsal convexity not very high, highest just 
behind middle ; striao very strongly and deeply impressed, 
the catena late punctures distinct, intervals between these 
punctures as wide as the punctures, each bearing a hair ; 
interstriro very convex, shining, obsoletely rugose with 
irregularly placed but fairly dense hairs. Venter : meta¬ 
sternum rather shining with scattered punctures, as are 
the fused 1st and 2nd abdominal segments, the punctures 
here larger, their concavities reticulate. Legs short and 
rather stout, tarsi short, two basal segments of the four 
posterior legs subequal, about as long as wide at the apex. 
Sexual dimorphism very little marked, the male rostrum 
is a very little shorter and stouter than that of the female, 
the only conclusive external character being the form of 
the 5th abdominal venter. 

Length , 1-91-2*08 mm. 

Abyssinia : Jem-Jem Forest, 4 ‘ damp shady places,” 
8,000-9,000 ft,. 21-22. ix. 1920, 2 1 $. 

This little sj>ecies is rather reminiscent of the European 
A, pisi Fabr. in form, but it is very isolated among 
Ethiopian species and is, indeed, unlike any other known 
to me. 

Apion mtula , sp. n. 

Apion 8ubmtidwm Huatachft, loc. ait. (aon Wagner). 

Black or piceous, obovate, rather depressed, fur¬ 
nished with a deciduous white pubescence of longish white 
hairs. 

Head half again as wide as long, eyes moderately promi¬ 
nent, frons os wide as the base of the rostrum, the vertex 
sharply and fairly strongly punctured, obscurely rugose, 
somewhat finely microreticulate; temples very short. 
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Rostrum of male distinctly, of female not very distinctly 
shorter than the head and pronotum together, weakly 
curved, parallel-sided to the antennal insertion then very 
slightly narrowed to apex, the fining-down not easily recog¬ 
nised but definite ; distinctly but finely and sharply punc¬ 
tured, reticulate in the male, shining in the female; 
basi lateral sulci not present. Antmnm flavo-piceous or 
piceous, fairly long but not- slender, inserted at one-third 
from base of rostrum ; scape twice as long as the basal 
segment of the funiclo, which is about one-and-a-half times 
as long as wide, rather globular, 2-7 progressively shorter, 
7th nearly transverse. Pronotum evidently wider than 
long, widest at the middle, sides moderately strongly 
rounded, constrictions obsolete, dorsal outline nearly flat; 
surface shining or more or less reticulate, strongly and 
densely but shallowly punctured ; a median dorsal lightly 
impressed stria just in front of the scutellum of variable 
length and in some specimens nearly obsolete. Scutdium 
very small, round, flat or obsoletelyimpressedinthe middle. 
Elytra ovate, sides weakly rounded, widest at the apitial 
third, not at all highly convex, rather depressed on the disc, 
humeral callus well developed, the base of the elytra 
distinctly wider than the base of the pronotum ; stria? fine 
but sharply impressed, the punctures not distinct ; inter- 
striae flat, three times at least as wide as the striae, stria 1 
alone uniting with 9th apically. Venter : mesosternal 
episterns fairly densely clothed with fine scales ; meta¬ 
sternum and fused 1st and 2nd abdominal segments 
evenly and shallowly punctured, the punctures large. 
Legs rufo-piceous, short, fairly slender, hind femora not 
reaching the apex of the elytra ; claws long, finely toothed 
at base ; four posterior tibia* of the male armed internally 
at the apex with a strong piceous spine. 

Length, 1 •54—1 *87 mm. 

Abyssinia : near Addis Alam, circa 8,000 ft., 18-19. ix. 
1926, 3 J, 0 9 5 Mulu, above Muger Valley, circa 8.000 ft,, 
18-23. xii. 1920, 1 

This little species was clearly misidentified as subnitidum 
Wagner, by Hustache, differing from the description of 
that species in a number of particulars although evidently 
related thereto. It is remarkable for the deciduous nature 
of the pubescence ,whioh is more easily rubbed off than in 
most other species of the genus. 
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Apion spp. 

Eight specimens, all females, representing a farther 
seven species, remain unidentified as follows :— 

sp. 1. Mt. Zukwala, circa 9,000 ft., “ beaten from trees 
near lake shore,” 22. x. 1926. 

sp. 2. Between Lake Zwai and Makki River, 5,500- 
6,000 ft., 23-24. xi. 1926; Mulu, above Muger 
Valley, circa 8,000 ft., 18-23. xii. 1926. 

sp. 3. Marsh near Lake Hora Abjata, circa 5,000 ft., 
18. xi. 1926. 

sp. 4. Mulu, above Muger Valley, circa 8,000 ft.. “ from 
vegetation near streams,” 18-23. xii. 1926. 

sp. 5. Mt. ChillAlo, forest, circa 8,500 ft., 24. xi. 1926. 

sp. 6. Marsh near Lake Hora Abjata, circa 5,000 ft., 
18. xi. 1926. 

sp. 7. Mulu, above Muger Valley, circa 8,000 ft., 
18-23. xii. 1926 

Apion (Aspidupion) radiolus Kirby, 1808. 

Abyssinia : Mt. Zukwala, circa 9,000 ft., ‘‘ beaten from 
trees near lake shore,” 22. x. 1926, 1 specimen, and 
from highest point of crater-rim, 9,665 ft., 23. x. 1926, 
1 specimen. 

This species was recorded from Eritrea by Wagner 
(Ann. Soc. ent. Belg. liii. 1909. p. 205). 

Apion (Ceratapion) mundum, sp. n. 

$. Black, elongate, elytra almost parallel-sided, clothing 
of fine greyish hairo. 

Head a little wider than long, the eyes not very promi¬ 
nent, flatly rounded; Arons as wide as the base of the 
rostrum, strongly microreticulate, finely and very indis¬ 
tinctly punctured ; temples moderately long, about two- 
thirds of the diameter of the eye, reticulate. Rostrum 
slightly longer than the head and pronotum together, 
distinctly curved, moderately slender, slightly widened at 
antennal insertion, nearly oylindrioal, reticulate except at 
the apex, whioh is smooth and shining, very finely punc¬ 
tured ; basilateral sulcus quite obsolete, the space between 
eye and antennal insertion the same length as the diameter 
of the eye. Antenme stout and long, clothed with whitish- 
brown hairs, inserted at one-sixth from the base of the 
rostrum, at least as long as the rostrum ; apical segments- 
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of funicle not broader than the basal segments, scape twice 
as loijg as the basal segment of the funiele,whioh is twice 
as long as wide, second segment two-thirds the length of 
the first., 3-7 as long as wide, olub elongate-oval. Pro- 
notum a liltle longer than wide, nearly cylindrical, apex 
as wide as the base, dorsal outline nearly flat, surface 
strongly microreticulate, strongly punctured, the punc¬ 
tures separated from each other by about their diameter; 
a sharply impressed elongate fovea in the mid-dorsal line 
in front of the scutellum. Snutellum very small, round 
and flat. Elytra elongate, twice as long as wide, sides 
parallel or so very weakty rounded as to appear so ; dorsal 
outline flat or nearly so at the disc ; humeral callus not 
very strongly developed : striae sharply but not very 
deeply impressed, the catenate punctures distinct; striae 1 
and 2 uniting with 9 at apex ; interstriae one-and-a-half to 
two times as wide as the striae, flat, transversely finely 
rugulose, each with a single row of fine hairs from base to 
apex except the third at the base, where a small tuft is set 
and also the sutural on the disc is irregularly, posteriorly 
regularly bilinear. Venter : metasternum and fused 1st 
and 2nd abdominal segments with scattered strong but 
shallow punctures ; 6th segment flat, obsoletely reticulate 
and obsoletely punctured. Legs short, hind femora barely 
extending past the apex of the 2nd abdominal segment; 
claws short, simple at base. 

Length , 2-41 mm. 

Abyssinia : Mt. Ohillalo. forest, circa 9,000 ft., 14. xi. 
1926, 1 0 

This species is extremely close to a unique male so far 
undetermined from the Yemen (British Museum Expedi¬ 
tion, 1937-8), but is distinct by the clothing of hairs, 
not flattened scales. It is also close to the European 
penetrans Germ., but is distinguished from that species by 
the much finer punotuation of the head, which does not 
become at all rugose between the eyes, the wider spacing 
of the pronotal punctures, the finer pronotal fovea, the 
rugose, not shining elytral interstrise and by the unilinear 
distribution of the hairs on the interstrise. It does not 
agree with any of the species listed by Wagner in his key 
to the species related to boehmi, (Bull. Soo. ent. figypte, 
1011, pp. 62-66), mostly found in Egypt or the Eastern 
Mediterranean area. 
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Apion (Conapion) cyladoides Hartm. 

“ Abyssinia,” without further data, 1 (A. Raffmy). 

Apiomorphus (Apionutrphilus) corvinus Voss, 1931. 

Abyssinia : Jem-Jem Forest, 8,000-9,000 ft., ix.-x. 
1926, 3 specimens ; Mt. ChilJalo, forest, circa 8,500 ft., 
24. xi. 1926, 4 specimens. 

Tins is the type series of specimens that served Voss 
for the description. 

LXV.— A new Genus, Bedfordia, and other records of 

Dragon-flies from the Marquesas Islands*. By Edward 

Philpot Mumford, M.A., M.Sc., F.R.E.S., Stanford 

University, California, U.S.A. 

Introduction. 

In earlier publications on the collections made in the 
isolated Marquesas Islands, in the South Central Pacific, 
by the writer and his associates on the Pacific Entomo¬ 
logical Survey. Professor J. («. Needham (1932 and 1933a), 
of the Department of Entomology, Cornell University, 
identified and described two s^tecies of Hemicordulia. An 
old genus, according to Lieutenant-Colonel F. C. Fraser 
(1927), it may well have originated in the ancient sub¬ 
merged Western Pacific continent. In the Marquesas it 
is represented by two species. One of these, mumfordi 
Needham, was taken only in the cloud zone of Mt. Temetiu, 
Hivaoa. The other, assimilis Hagen, hitherto known only 

* Studies on Faunal Distribution, No. 2.—These Mtudion of faun*! 
distribution, initiated by Mr. E. 1\ Mumford at Oxford, under my 
goneral direction, at the expense of funds received through the Higher 
Studies Fund at Oxford, the Royal Society, the British Museum (Natural 
History), and the British Association for the Advancement of Science, 
have, since the war, received further support from the Carnegie Corpora¬ 
tion of New York, the National Academy of Sciences, the Society of 
Sigma Xi, the American Association for the Advancement of Science, 
the American Philosophical Society, and the May Esther Bedford Fund, 
Ino. Acknowledgement is here made, on behalf of Mr. Mumford and 
myself, to all of these organizations, and especially to the Officers and 
Trustees of Stanford University, where the work is now being carried 
on, as well as to the Hawaiian institutions (‘ Nature/ vol. exxx, No. 3291, 
pp. 797-798 and 803, Nov. 26, 1932), which enabled Mr. Mumford to 
visit the Marquesas and Tahiti. A note on the Pacific Entomological 
Survey, of which Mr. Mumford was Director, was published in * Nature/ 
vol. exli. p. 196, Jan. 1938. See also Mumford and Adamson (1933), 
and Mumford (1936 and 1940, a and b). The Pacific Entomological 
Survey publications were concluded in 1939.—G. D. Hale Carpbjctur, 
Hope Professor of Zoology (Entomology), University Museum, Oxford, 
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from the supposedly continental Solomon Islands, was 
taken in the same locality on Hivaoa and in the upper 
intermediate zone at Vaitupaahei, Tahuata. These adja¬ 
cent islands of Hivaoa and Tahuata also share the same 
form of warbler and fly-catcher, perhaps adding confirma¬ 
tion to Burrington Baker’s (1941) suggestion that the two 
islands be regarded as constituting a single faunal unit. 

Pig. l. 



In a further paper on the Marquesan collections, 
Needham (19336) also described the species demorsvm of 
the Indo-Australian-Ethiopian genus Pseudagrion *. This 
species was taken in the upper intermediate and cloud 
zones of Hivaoa and Nukuhiva. Another species, Gcma- 
grion interruptum Needham (1932), for which the new 
genus Bedfordia is here ereoted, is at present known 
only from the collections from Uapou and Tahuata. As 

♦ About half the apeciee of Pseudagrion come from Africa, the others 
are all Indo-Australian in origin.—F. C. F., D. E. K, 

Ann. A Mag. N. Hist. Ser. 11. Vol ix. 
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Dr. Erich Sohmidt points out (in lift. Sept. 17, 1936, to 
Professor Needham), the name interruption is preoocupied. 
The new name hale-carpenteri is therefore here proposed 
for intermptum. 

In addition, there is here reoorded from the Marquesas 
for the first time Hemicordulia aesimilxa ooeaniea Selys and 
RhyotAemia sp., larva only, collected by the writer and 
his associates on Nukuhiva. The imagos of oceonica 


Fig. 2, 



Anal appendages of Bedfordia hale-oarperUeri, sp, n., seen in 
profile from the left side. 

'" 'll 

were taken from three thousand feet upwards, and the 
Khyothemia nymphs in Vaihakameama Fool at two 
thousand six hundrexf feet. Oceonica had been described 
from the Sooiety group, the nearest high islands, in 1871, 
but it is now known to range dear across the Pacific from 
New Britain to the Marquesas. Rhyothemis, on the other 
hand, had not been recorded previously east of Samoa, 
where it is represented by the East Ind i a n regia exui Rig, 
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and chalcoptilon (Brauer). Professor P. A. Buxton 
(Fraser, 1927), however, raises the question as to whether 
the attribution to Samoa of the latter speoies may not 
rest upon wrongly labelled material. 

Also published here for the fust time are field data for 
PatUala flavescens (Fabr.), Tholymis tillarga (Fabr.), and 
Ischnura aurora Brauer. Of these, the ciroumtropieal 
flavescens is represented from the Marquesas in the SelyB 
Collections at Brussels by a single male ; tiUarga, a speoies 
ranging from the Old World tropics into islands far re¬ 
moved from continental masses, is represented from the 
Marquesas by a single male in the Museum at Hamburg; 
and the widely distributed wind-oarried aurora, apparently 
recorded from the Marquesas for the first time by Cheesman 
(1927), is represented in the collections at the British 
Museum. Specimens of Diplacodes bipunctata (Brauer) 
also widely distributed and wind-carried, were taken in 
the Marquesas for identification, but the Survey field data 
for this particular species are not at present at hand. For 
this speciqp a single male from the Marquesas has also 
been recorded at the Museum at Hamburg. • 

In the Marquesas the dragonfly is commonly known 
as pinao (cf. the Tahitian pioa and the Hawaiian pinao). 

The new genus, named Bedfordia, is dedicated to the 
May Esther Bedford Fund, Inc., and the donors thereof, 
in appreciation of their continued interest in the work 
now being carried on by the writer at Stanford University. 
The species hale-carpenteri, formerly known as interruptum, 
is here named after Professor G. D. Hale Carpenter, 
without whose unfailing help and encouragement this 
study of faunal distribution could never have been under¬ 
taken. Acknowledgement is also due to Professor Need¬ 
ham for the re-examination of the paratypes of Bedfordia 
hale-carpenteri and the identification of the material, to 
Lieutenant-Colonel Fraser for preparing the description 
of the new genus which I uame Bedfordia, to Mr. M. J. West- 
fall, Jr., for preparing the drawings, and to Mr. D. E. 
Kimmins and Ur. Erich Schmidt. 

With the exception of certain duplicates whioh belong 
to Professor Needham, the specimens on whioh the new 
records are based have been entrusted for safe keeping to 
the Bernioe P. Bishop Museum in Hawaii. 
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Order ODONATA. 

Suborder Zygoptbra. 

Family Coenagrlid®. 

Bedfordia, gen. nov. 

Wings petiolated to a little proximal of Ac, which 
latter is situated midway between the two antenodals; 
arc very slightly distal to the level of the distal antenodal, 
especially in hindwing; quadrilateral acute distally, its 
costal side less than half the length of posterior side in 
forewing, and more than half the length of posterior side 
in hindwing ; three cells between quadrilateral and nervure 
descending from subnode ; Miii arising slightly distal to 
level of node ; Mil arising 5 to 6 oells distal to node and 
Afta 3 oells distal to the origin of latter. (In the original 
description of Camagrion interruptvm the nervure Mil is 
stated to arise near the sixth antenodal, but this is an 
obvious error for postnodal) ; pterostigma diamond shaped, 
of the same colour and approximately the same shape and 
size in all wings ; Cuii joining posterior border of wing 
nearer to apex of wing than base ; 10 to 12 postnodal 
nervures. Head with small, rounded and well-defined 
postocular spots. Posterior lobe of prothorax small, 
rounded. Legs short, hind femora extending only to end 
of thorax, spines short, unequally spaced, the two distal 
oneB closely approximated. Abdomen long and slender, 
especially segments 3 to 6 ; segment 10 simple, without a 
bifid tuberole on dorsum and with apical border straight 
or barely emarginate. Anal appendages subequal, about 
equal to length of segment 10 ; superiors stout incurved 
hooks, inferiors inclined downwards, with a rounded basal 
tuberole on inner side and upturned apex. Penis with 
two pairs of chelate subequal hooks on second segment 
and with apex of segment 3 strongly bifid. Female: 
presence of a spine beneath segment 8 cannot be deter¬ 
mined as end of abdomen is missing in allotype. 

Habitat. Marquesas Islands : Uapou, Hakahetau Val¬ 
ley, 800, 900, and 1500 feet; Tahuata, Tehue, 650 and 
1000 to 2000 feet, and Amatea, 2500 feet. 

Genotype Coenagrion interruptum Needham, Pacific 
Entomological Survey Pub. I, 10, pp. 111-112, Honolulu, 
1932. Type in the Bernice P. Bishop Museum, Honolulu, 
Hawaii. Paratypes in the Department of Entomology,. 
Cornell University, Ithaca, New York. 
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This new genus belongs to the Selyaian Legion 5, and, 
•according to Professor Needham, who has re-examined 
the paratypes, the caudal appendages of the male are 
rather unique in that the superiors are short, heavily 
ohitinized in the basal half, and terminate in a pair of long 
incurving sharp forcipate hooks appearing bare only at 
the tip, the terminal margin of the basal half forming a 
ridge bearing a pair of blunt elevated dentioles (figs. 1 
A 2). 

Note interpolated by F. C. F .:— 

In the last character it differs markedly from both 
Agriocnemis and Argioe,nemis, but as species of these two 
genera also differ markedly in the shape of the anal 
appendages amongst themselves, this character must be 
regarded as not more than specific in value. Regarding 
the venation, all that can be said is that the arculus is 
only slightly distal to the line of the distal antenodal 
(widely distal in Agriocnemis and Argiocnemis) and that 
veins MU and Mia arise at a more distal level than in 
these two genera. Apart from these differences, Bed- 
Jordia, if not oongeneric with the latter, lies extremely 
close to it. 

Ischnura aurora Brauer. 

Nukuhiva : Toovii, Teuanui, altitude 2000 feet, October 
27, 1929, one male, Mumford and Adamson; Toovii, 
Vaihakameama, altitude 2600 feet, November 11, 1929, 
23 specimens, Mumford and Adamson ; Tapuapoa, altitude 
8100 feet, November 11, 1929, three specimens, Mumford 
and Adamson; Tapuaooa, altitude 2600 feet, May 30, 
1931, five specimens, Le Bronneo and H. Tauraa; Tapua¬ 
ooa, altitude 2760 feet, June 17, 1931, one specimen, Le 
Bronnec and H. Tauraa. 

Hivaoa : Atuona, sea-level, February 7, 1929, three 
mates, three femaleB; Tahauku, sea-level, July 10, 1929, 
11 mates, eight females ; Atuona, sea-level, July 11, 1929, 
five males, four females; all collected by Mumford and 
Adamson. 

Uapou : Hakahetau Valley, altitude 2000 feet, January 
29,1930, one male, one female, Le Bronneo and H. Tauraa. 

Uahuka : Vaitiake, altitude 1000 £eet, March 24, 1931, 
three specimens, Le Bronnec and H. Tauraa. 

Taitoata : Hanatetana Valley, altitude 600 feet, July 28, 
3930, one male, Le Bronnec and H. Tauraa. 
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Fattthtva : Oomoa Valley, sea-level, August 22, 1030, 
cue male, four females, Le Bronnec and H. Tauraa. 

Suborder Anisoptbra. 

Family Cordullldre. 

Hendcordulia assimilis ooeamica Selys. 

Ntjxuhiva : Tapuaooa, altitude 3100 feet, November H, 
1029, one male, Mumford and Adamson ; “ Epopukiki,” 
altitude 3000 feet, May 28, 1031. one male. Le Bronnec 
and H. Tauraa. 

Family Libellullto. 

Rhyothemie Hagen. 

t Nttkithiva : Toovii, Vaihakameama, altitude 2600 feet, 
Novemlier 11, 1029, two nymphs. Mumford and Adamson. 

Puntala flavescens (Fabr.). 

Ntxkuhiva : Ooumu, altitude 3890 feet, May 29, 1931, 
three specimens ; Tapuaooa, altitude 2600-2800 feet, May 
30, and June 17 and 18, 1931, nine specimens ; Vaihaka¬ 
meama, altitude 2600 feet, June 19 and July 21, 1931, ten 
specimens ; all collected by Le Bronnec and H. Tauraa. 

Hivaoa : Atuona, sea-level, July 11 and 22, 1929, 
eleven males, eight females, Le Bronnec and H. Tauraa. 

Uahuka : Hinitaihava Valley, altitude 300 feet, Maroh 
10, 1931, one specimen ; Hanahoua Valley, altitude 1160 
{eet, March 10, 1931, one specimen ; Vaipaee Valley, sea- 
level, March 17, 1931, one specimen ; all collected by Le 
Bronnec and H. Tauraa. 

Tahtxata : Hanatetena Valley, altitude 600 feet, July 28, 
1930, one male, Le Bronnec and H. Tauraa. 

Fattthiva : Oomoa Valley, sea-level, August 20, 1030, 
four males ; Oomoa Valley, sea-level, September 20, 1030, 
one male ; both collected by Mumford and Adamson. 

Eiao : April 23, 1931, three specimens, Le Bronnec and 
&. Tauraa. 

Tholymis tillarga (Fabr.). 

Hivaoa : Atuona, sea-level, July 22, 1920, six imagos, 
Mumford and Adamson. 
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LXVI .—Records ofCorrodentiafromthe Marquesas Islands.* 
By EdwardPhilpotMdmford, M. A., M.Se.,F.R.E.S., 
Stanford University, California, U S.A. 

Introddotion, 

In his classic introduction to the 'Fauna Hawaiensis,’ 
Ur. R. C. L. Perkins (1931), writes that Corrodentia | are 

♦ Studies on Faunal Distribution, No. 4.—The study of faunal distribu¬ 
tion, initiated by E. P. Mumford at Oxford, under my general direction, 
at the expense of funds received through the Higher Studies Fund at 
Oxford, the Royal Sooiety, the British Museum (Natural History), and 
the British Association for the Advancement of Science, has, since the 
war, received further generous support from the Carnegie Corporation 
of New York, the National Academy of Scienoes, the Sooiety of Sigma 
Xi, the American Philosophical Society, and the May Esther Bedford 
Fund, Inc. To all of these organisations, and especially to the officer* 
end Trustees of Stanford University, where the work is now being 
earned on, grateful acknowledgement is here made, as well a* to the 
Hawaiian institutions ( 4 Nature, 1 vol. exxx. No. 3291, pp. 797-796, 
603, Nov. 20, 1932), which enabled Mr. Mumford to visit the Marquisas 
in the first place. See also 4 Nature/ vol. oxH. No. 3561, p. 196, Jan. fig, 
1938; vol. oxliv. No. 3664, p. 826, Nov. 11, 1939, and vol. oxtvdL 
No. 3766, p. 789, Dec. 27, 1941, and Mumford, 1936, and Mumford and 
Adamson 1933.—Gk D. Hale Ctsrnrm, Hope Professor of Zoology 
(Entomology), Oxford. 

f The olaarificetkm here adopted is that of Pearxnan (1933). iMmmy 
(1989) concludes that because of priority, general usage and fitting 
derivation, it seems best to retain the name Corrodentia in pr ef er e nce 
to others. 
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endemic in the forests of the Hawaiian Islands and, in a 
few cases, near the ooast. Though the status of the 
Corrodentia of the Marquesas Islands cannot be ascer¬ 
tained so definitely, it is of interest to record here for the 
first time that a new genus iB exemplified by a species 
from that looality, and the occurrence there of the genera 
Lepidopaocva, Echmepteryx, Caecilius, Peripaocua, Ectop- 
aocua, and Paeudocaeciliua. The new genus, possibly 
endemic, seems to be related to the genus Philotarava, 
though its true affinities cannot at present be determined. 

The species of the above-mentioned genera cannot be 
described now because of disturbed conditions resulting 
from the war, but the importance of the generic records 
and aooompanying field data.is such as to justify publish¬ 
ing them as supplementary to the Pacific Entomological 
Survey series *, devoted to the terrestrial and freshwater 
fauna of the Marquesas. 

The new genus is as yet known only from high altitudes 
in the Marquesas. The genera Caecilius, Peripaocua, and 
Ectopaocua are world-wide ; the genus Lepidopaocua has 
been recorded from the Seychelles in the Indian Ocean, 
the Malay Peninsula and Samoa ; and the genus Paeudo- 
cwciliua has been taken in the Seychelles, the Malay 
Peninsula, Australia, Japan, New Guinea, Fiji, and North 
and South America, but is apparently absent from Europe. 
The genus Echmepteryx has been taken in Ceylon, the East 
Indies, Australia, Hawaii, Samoa, and in the New World. 

PaeudocaeciUua may include an endemic element in the 
Marquesas. It is possible that the collections are not 
fully representative. Many Corrodentia live in obscure 
situations where they may escape notice, and some have 
a short imaginal season, so that the chanoe of the collector's 
detecting them Would depend upon the period of the year 
during which collections were made. In estimating the 
status of the Corrodentia, it is important to study them in 
relation to their environment and to remember that they 
are readily introduced and often able to establish them¬ 
selves in situations where climatio conditions differ widely 
from those of their original habitats. As stated elsewhere 
(Mumford and Adamson, 1932; Mumford, 1936), the 
plants on which the Marquesan insects occur were identi¬ 
fied by Dr. E. D. Merrill, now Administrator of the 

* The Paoifio Entomological Survey Publications mn conoludad 
in 1089. 
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Botanical Collections at Harvard, the altitudes were taken 
with a Pauline altimetre, and localities in which collections 
were made were indicated on sketch-maps drawn up for 
that purpose. 

After the plants had been identified by Dr. E. D. 
Merrill, of Harvard, they passed into the hands of Dr. 
F. B. H. Brown (1931 and 1935), who subsequently 
created, on the basis of these and other collections, 
endemic species and varieties which are in need of con¬ 
firmation. Pending final clarification, which awaits critical 
revision on the basis of the actual specimens in Honolulu, 
it seems best to follow tentatively Merrill’s classification 
of the Marquesan plants as native or introduced,Indicating 
by footnotes where Brown has described species or vari¬ 
eties. These species, like the Corrodentia taken in asso¬ 
ciation with them, may or may not prove to be endemic. 

Grateful acknowledgement is here made to Dr. Merrill, 
for assistance with the plants. Thanks are also due to 
Professor (J. D. Hale Carpenter, of Oxford, under whose 
general direction this study of faunal distribution is being 
carried on, and to Dr. Ashley B. Gurney, of the United 
States Department of Agriculture, Bureau of Entomology 
and Plant Quarantine, Washington, D.C., for aid in the 
preparation of this article. 

The specimens, now in the possession of Mr. Pearman, 
will ultimately be deposited in the Bernice P. Bishop 
Museum, in Hawaii. They were collected by the writer 
and his associates on the Pacific Entomological Survey. 

Lepidopsocidffi. 

Lepidopsocus , here recorded from the Marquesas, is 
represented in Samoa by hopkinsi . possibly a colour 
variety of nepticulides from Singapore. In the Marquesas, 
the genus was taken on most of the inhabited islands at 
various altitudes up to three thousand feet, and on the 
uninhabited Eiao. It occurs on Dodon&a mscosa, Piper 
iatifoUum , Hibiscus tiliaceus , Metrosideros coUina , and 
Weinmarmia parviflora, all native *. The specific identity 
of the specimens of Lepidopsocus and Echmepteryx 
has not been established, and the field data for Echmep- 

♦ Only a specialist with access to Brown's (1935) specimens can decide 
upon the validity of his endemic varieties of viscose, tiUaceu*, and 
notHna. Viscose and UUaeeus are very common and variable pantropios, 
and oollina is widespread in Polynesia, with numerous local growth 
forms. No opinion can be expressed as to the validity of Weinmemnfa 
warqmmna and its varieties 
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teryx axe ndt at present to hand. . Echmepteryx occurs also 
in Samoa, Hawaii and elsewhere. The Echmepteryx group 
of geneora has been so loosely defined that it is not possible 
to give more than a general statement until a closer com¬ 
parison has been made of the morphology. 

Lepidopsocus Enderlein. 

Eiao : Near middle of island, altitude 1665 feet, on 
Hibiscus tiliaceus, September 28, 1929 ; towards north end 
east side of island, altitude 1850 feet, September 29,1929, 
on Hibiscus tiliaceus ; middle of island, altitude 1450 feet, 
October 1, 1929; plateau above Vaituha, altitude 1150 
feet, October 2, 1929, on Dodonsea viscosa ; all collected 
by Adamson. 

Fatuhiva : Ooma Valley, Otamahe, altitude 280 feet, 
August 20, 1930; Hanavave Valley, altitude 1560 feet, 
August 23, 1930, beating Mctrosideros rollina ; both 
collected by Le Bronnec. 

Hivaoa : Anatikaue, altitude 1750 feet, August 1, 1929, 
on Piper latifolium ; Mount Temetiu, north-east slope of 
island, altitude 2400 feet, September 13, 1929; both 
collected by Mumford and Adamson. 

Nukuhiva : Teivipakeka, altitude 2400 feet, October 16, 
1929, on Mctrosideros coUina, Mumford and Adamson; 
Tevanui, Toovii, altitude 2500 feet, October 26, 1929, 
beating shrubs, Mumford and Adamson ; Tapuaooa, atti¬ 
tude 3000 feet, June 18, 1931, on Weinmannia parviflora 
and on Metrosideros coUina , Le Bronnec and Tauraa. 

Tahuata : Hanatuuna Valley, altitude 325 feet, July 
19, 1930, Le Bronned and Tauraa. 


Cmillito. 

The discovery in the oloud zone on Tekuhepu summit, 
Uapou, of Csscilius analis Banks, is of interest, this 
cosmopolitan genus was previously known in the Pacific 
only from novoguineensis, described from New Guinea and 
since recorded in Fiji and Samoa, analis described from 
Hawaii, and an undesoribed species of the same genus, 
taken in the New Hebrides by Dr. J. E. Baker, and now 
in the Hope Department at Oxford. The Marquesas 
field data are as follows :— 

CiBonunrs Curtis. 

Uapou : Tekobepu summit, altitude 3200 feet, November 
28, 1931, beating ferns, Le Bronnec. 
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PwUfMlte. 

Peripsocus has not been reoorded hitherto from any of' 
the Pacific Islands east of New Guinea. The single 
Tahitian species does not appear to agree with any from 
the Marquesas, and one of the latter is much like a New 
Zealand form. Ectopsocus, on the other hand, has already 
been recorded from the Bismark Archipelago, Fiji, and 
Hawaii. The Marquesan material of this genus includes, 
among other species, fullaimyi, hitherto known only from 
Oahu and Laysan in the Hawaiian Islands. 

Peripsocua was encountered on three of the inhabited 
Marquesan Islands, and on Eiao. It occurs at all eleva¬ 
tions on Dodoruea viscosa, Weinmannia parviflora, Metro - 
sideros coUina, and Styphelia tameiomeise *. all native, and 
on the introduced Abutilon menziesii. 

Ectopsocus was encountered in the lowland and lower 
intermediate zones of four of the inhabited islands, and 
on Eiao, on Dodoneea, viscosa , Premna tahitensis f, Glochi- 
dion ramiflorum J, all native, and on the introduced. 
Melochia vmbeUata, and (Jy perns § sp. 

Ectopsocus McLachlan. 

Eiao : Middle of island, altitude 1450 feet, October 1,. 

1929, Adamson; plateau above Vaituha, altitude 1160- 
feet, October 2, 1929, on Dodonsea viscosa, Adamson 
altitude 1700 feet, April 16, 1931, on Premna tahitiensis, 
collected by Le Bronnec and Tauraa. 

Fatuhiva : Oomoa Valley, sea-level, August 21. 1930, 
on Oyperus sp. ; Ooma Valley, Tetana, altitude 500 feet, 
August 22, 1930 ; both collected by Le Bronnec. 

Hivaoa : Avaoa Valley, altitude 1350 feet, January 4, 
1932, on leaves of Olochidion ramiflorum, Le Bronnec. 

Tahuata : Hanami&i Valley, altitude 400 feet. May 23, 

1930, on Melochia vdutina ; Hanahevane Valley, sea-level,. 

* No opinion mm be expressed as to the validity of Brown’s endemic 
form rnorqmetneie of Styphelia tameiameise. 

t This widespread Polynesian species, originally described from 
Tahiti, is fairly variable, and a variety could be made for every island 
in which it occurs, though such work would be utterly without signi¬ 
ficance. 

$ Questions as to the validity of Brown’s (1935) species and varieties 
of GMijdion can be answered only by a specialist with aooess to* 
Brown's specimens. The species ramiflorum is widespread, ranging 
from Micronesia and the New Hebrides to the Marquesas, and the 
genus is much in need of revision. 

| The five " endemic ” species described or cited by Brown (1981b 
hre questionable. 
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July 16, 1930, sweeping herbage; Hanahevane Valley, 
altitude 15 feet, July 17, 1930, beating Melochia wlutina ; 
all collected by Le Bronnec and Tauraa. 

Uahttka : Tahoaikikau, altitude 780 feet, March 18, 
1931, on Sida, sp.; Vainui, altitude 600 feet, Maroh 18, 
1931, on Sida sp.; both collected by Le Bronnec and 
Tauraa. 

Pempsoous Hagen. 

Eiao : Middle of island, altitude 1450 feet, October 1 
1929; plateau above Vaituha, altitude 1150 feet, October 2’ 
1929. on Dodomm viacosa and on Abutilon menziesii ; both 
collected by Adamson. 

Hivaoa : Kaava Ridge, Kakahopuanui, altitude 2800 
feet, October 27, 1931, beating Weinmannia sp. Le 
Bronnec. 

Nuktjhiva : Teivipakaka, altitude 2500 feet, October 16, 
1929, on Metroaideroa collina, Mumford and Adamson; 
Tevanui, Toovii, altitude 2500 feet, October 25, 1929, 
beating shrubs. Mumford and Adamson ; Ooumu, altitude 
3000 feet, May 29, 1931, on Weinmannia parviflora, Le 
Bronnec and Tauraa ; Tapuaooa, altitude 3000 feet, June 
18, 1931, on Weinmannia parviflora, Le Bronnec and 
Tauraa ; Tekao Hill, 3020 feet, July 23,1931, on Cyathodea 
•i tameiamiee , Le Bronnec and Tauraa. 

Uapou : Hakahetau, altitude 500 feet, December 17, 
1929, beating, R. R. Whitten : Tekohepu Summit, altitude 
3300 feet, November 27, 1931, beating Weinmannia sp., 
Le Bronnec. 

Pteudocaellildtt. 

Paeudoceeciliua, hitherto known from the Pacific only 
•from the unique type described from Fiji by Karny (1925), 
was taken on four of the inhabited islands and on Eiao 
•and Mohotani. It occurs up to three thousand feet on 
Eugenia rariflora*, Olochidion ramiflorum, Metroaideroa col¬ 
lina, Premna (akitienaia, Weinmannia parviflora, Xyloama 
auaveolena f» and on undetermined species of Cyperua, 
Freycinelia J, and Tectaria §, all native. All of the Mar- 

* On the basis of the work of competent botanists, E. rariflora range* 
'Over Polynesia from Hawaii south and west to the New Hebrides. 

t The validity of Brown'* (1035) endemic variety anguettfoHum ia 
• questionable. X euaveolens occurs all over Polynesia. 

t Brown's (1931) endemic species may be merely local variants of 
the Hawaiian species. 

| Tectaria jardini (Mettenius) is valid and endemic. 
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quesan species have a peculiarity in venation not shown 
in species taken elsewhere in the Paoific. They may be- 
endemic, though a species of Pseudocsecilius taken by the 
Survey in Tahiti appears to agree with one of them. 

PsKCDooiBCiutrs Enderloin. 1 

Eiao : Middle of island, altitude 1450 feet, October 1, 

1929, Adamson; middle of island, altitude 1700 feet, 
April 16, 1931, on Prenma tahitiensis , Le Bronnec and 
Tauraa. 

Fatuhiva : Oomoa Valley, Otomahe, altitude 280 feet, 
August 20,1930; Oomaa Valley, near sea-level, August 23, 

1930, on Cyperus sp. ; Tevaitapu Valley, altitude 300 feet, 
August 23, 1930; all collected by Le Bronnec. 

Hivaoa : Kopaafaa, altitude 2770 feet, August 2, 1929, 
miscellaneous sweeping and on Tectnria sp. ; Teavau- 
hiaitekohu, altitude 2100 feet, February 15, 1930, on 
Olochidion ramifiorum ; both collected by Mumford and 
Adamson. 

Mohotani : above Anaoa, altitude 325 feet, August 13, 
1929, on Eugenia rariflora, Mumford and Adamson. 

Nukuhiva : Tevanui, Toovii, altitude 2500 feet, October 
25, 1929, beating shrubs, on Weinmannia jHirviflora, and 
on Metrosideros collina, Mumford and Adamson ; ridge 
north of Tevanui, altitude 2800 feet, October 26, 1929, on 
Metrosideros collina, Mumford and Adamson; Ooumu, 
altitude 3000 feet, May 29, 1931, on Weinmannia parvi- 
flora, he Bronnec and Tauraa; Tapuaooa, altitude 3000' 
feet, June 18, June 20, 1931, on Weinmannia parviflora, 
Le Bronnec and Tauraa; Vaiotekea, altitude 2200 feet, 
August 6, 1931, beating Metrosideros collina, Le Bronnec 
and Tauraa. 

Uapou : Hakahetau Valley, altitude 900 feet, December 
10, 1929, on Xylosma suaveolens leaves, R. R. Whitten ; 
Teavanui, Paaumea Valley, altitude 2900 feet*, November 
27, 1931, beating Freycinetia, Le Bronnec. 

PhUotarsidsB. 

Oenus novum. 

( Type : species nova). The description of the genua 
provisionally referred to this family will be given in the 
account of the Marquesan Psooids, to be published by the 
Bernice P. Bishop Museum, Honolulu. 
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Nukuhxva : Fuokoke on Tunoa Ridge, altitude 3465 
feet, October 22, 1929, on Olockidion, ramiflorum, Mnmford 
■and Adamson. 

Uafott : Hakahetau Valley, Vaihakaatiki, altitude 2800 
feet, November 19, 1931, beating Freycinetia sp., Le 
fironnec. 
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LXVII .—New Species of StaphylinicUe (Col.) from the 
Moluccas and Celebes. By Malcolm Cameron, M.B., 
R.N.. F.R.E.S. 

Priochirus (Syncampsochirus) separandus, sp. n. 

Very like lorquini Fauv., but differing from it ia the 
following respects:—the frontal impression is a little shorter 
and wider, the little inner tooth on the front margin is 
further from the large external tooth, the 1st antennal 
segment not sulcate throughout but only exoavated at 
the apex, the intermediate segments a little longer, oval; 
thorax shorter, oonvex, the sides not straight and parallel, 
but feebly sounded and much less coarsely punctured. 
Length 13 mm. 

Labuan: Batjan. Type in my collection. 

Holotrochus celebensis, sp. n. 

Black, shining, the posterior margins of the tergites 
narrowly and obscurely ferruginous. Antennae and legs 
reddish yellow. Length 2 mm. „ , 
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Bead with a few small punctures. Antennae short, the 
2nd segment stout, oval, shorter than the 1st, 3rd and 4th 
mall, tnoniliform, 5th and 6th small, transverse, 7th to 
10th much more transverse and increasing in width, the 
10th three times broader tluun long. Thorax, slightly 
transverse (3-75 : 3-2), the sides straight and parallel for 
the anterior half, posteriorly straight and retraoted to 
the base, the anterior angles a little prominent, the 
posterior obtuse, not explanate and without fovea, finely 
and sparingly punctured like the head. Elytra as long as 
the thorax, with a row of five or six flat obsolete punctures 
on the disc and a humeral row of four or five others of 
similar character, otherwise practically impunctate. Ab¬ 
domen with a few small scattered punctures. The whole 
insect without ground-sculpture. 

8. Celebes: Lompa-Battau, altitude 8000 feet. Type 
in my collection. 

Osorius dohertyi, sp. n. 

Except for' the shorter elytra very similar in build, 
colour and lustre to eppelsheimi Bernh., but differs in the 
foDowing respects:—the striae of the head are finer, the fine 
median keel seen in that species is absent and a median 
tubercle, at the anterior border is scarcely indicated, the 
thorax is less retracted behind, the sculpture of similar 
character but finer and less close, the elytra a little shorter, 
slightly longer than broad (5-5 : 5), as closely but more 
finely and superficially punctured, the sculpture of the 
abdomen as in eppelsheimi. Length 7 mm. 

Batjan : Labuan (Doherty). Unique. My collection. 

Osorius cordaticollis, sp. n. 

Near cordicoUis Fauv., but differing in the sculpture 
■and build of the thorax and longer and more slender 
antennas, the penultimate segments fully as long as broad. 
The striae between the eyes are broad, much broader than 
in cordicoUis, the rugae few in number and somewhat irre¬ 
gular,in the middle with a broad smooth area, the declivous 
front is entirely without striae, indistinctly coriaceous and 
at the sides with a few small granules, the anterior border 
truncate. Thorax slightly transverse (5-5 : 5), the sides 
in front less parallel than in cordicoUis, more convergent 
behind, the constriction before the base less marked, along 
-'the middle with a broad impunotate&rea, the punoturation 



840 


Mr. Malcolm Cameron on 


very like that of eordieoUia but not quite so fine or so 
close; punoturation of the elytra less close, coarser and 
more obsolete than in that species, that of the abdomen 
scarcely difibring in the two species. Length 7 mm. 

Bogor, v.-vi. 1896 (I. Z. Kannegieter). Unique. My 
collection. 

Stenus (Hypostenus) celebenms, sp. n. 

Build, colour and antennal structure of arachnoids 
Bemh., the punoturation of the head similar but that of 
the thorax and elytra a little coarser and not quite so 
dose, abdomen less coarsely and much less closely punc¬ 
tured on the first four visible tergites, very finely and 
very sparingly on the 5th and 6th. The elytra are short 
as in arachnoids, only as long as the thorax, the whole 
insect without ground-sculpture and with only very 
scanty and short pubescence. Length 5-5 mm. 

: 2nd and 3rd stemites in the middle posteriorly with 
quadrilateral impunctate space ; 4th distinctly impressed 
in the middle for nearly the posterior half and there 
impunctate ; 5th impressed the whole length of the middle, 
the impression deeper anteriorly, sparingly punctured and 
sparingly pubescent; 6th with an acute triangular excision, 
its edges bevelled. % 

N. Celebes: Toli-Toli. Type in my oolleotion. 

Psederus subcoriaceus, sp. n. 

Moderately shining, black, the anal styles reddish, the 
elytra with distinct bluish reflex. Antennae, palpi and 
legs reddish yellow, the tibiae and tarsi darker. Length 
15 mm. 

This species should be very near coriaceua Fauv., but to 
differ in the oolour and the less coarsely punctured elytra. 
Head as broad as the thorax, suborbicular, very slightly 
longer than broad, the eyes rather small, the post-ocular 
region long, gently rounded and retracted, between the 
eyes with two rather large superficial impressions, the 
clypeal region almost impunctate, the vertex also with an 
almost impunctate median area, elsewhere moderately 
finely, superficially and rather sparingly punctured, at the 
middle of the base with a short impressed line, the surface' 
except the antennal tuberdes and the impunctate median 
area finely but distinctly coriaceous. Antennae long, the 
3rd segment nearly three times longer than the 2nd, 
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longer than the 1st, 4th to 8th all mueh longer than 
broad, clavate, subequal, 9th and 10th a good deal 
shorter, subequal, 11th a little longer than the 10th. 
Thorax a little longer than broad (10 : 8*5), widest about 
the anterior fourth, the sides rounded and retracted in 
front, almost straightly retracted behind, not at all 
sinuate as seen from above, in the middle near the base 
with a short impressed line, broadly impunctate along the 
middle, elsewhere with fine superficial scattered punctures, 
the ground-sculpture as on the head. Scutellum prac¬ 
tically impunctate, coriaceous. Elytra shorter than the 
thorax (8: 10), widened behind, moderately coarsely, 
asperately punctured, more or less rugulose and without 
ground-sculpture. Abdomen narrowed near the apex, 
finely, rather sparingly punctured, coriaceous like the 
head. The whole insect with longer and shorter sub-erect 
hairs. 

: unknown. 

S. Celebes : Bua Kraeng, altitude 5000 feet, ii. 1896 
(Fruhstorfer). Type in my collection. 

Pseder us rufotestaceus, sp. n. 

Shining, reddish yellow, the head and abdomen darker. 
Antenna?, palpi and legs reddish yellow. Length 7 mm. 

In the build of the head and t horax much resembling 
jacobsoni Bernli., but with larger eyes and shorter thorax, 
in other respects quite different. Head longer than broad, 
lozenge-shaped, as broad as the thorax, the eyes rather 
large, almost as long as the strongly retracted post-ocular 
region, superficially bi-impressed in front, the disc almost 
impunctate, the sides closely, moderately finely punc¬ 
tured, the front and impressions with a few larger punc¬ 
tures ; ground-sculpture absent. Antennas long and slen¬ 
der, all the segments much longer than broad. Thorax 
a little longer than broad (4:3-5), short oviform, very 
finely and very sparingly punctured and without ground- 
sculpture. Elytra longer than the thorax (6:4), parallel, 
finely, rather closely punctured and without ground- 
sculpture. Abdomen finely, rather sparingly punctured, 
less sparingly on the 7th tergite, which is furnished with 
a fine membranous border. Head and thorax with a 
few setae, elytra with short pubescence, abdomen with a 
few long setae and sparing shorter pubescence. 

Ann. <b Mag . N. Hist . Ser. 11. Vol ix. 58 
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<J: 6th sternite with deep parallel-sided excision, the 
apex rounded, the sides bordered. 

S. Celebes : Tjamba (Doherty). Type in my collection. 

Charichirua omatue, sp. n. 

Greasy lustrous : head and abdomen black, the posterior 
margins of the tergites narrowly rufesoent: thorax and 
elytra pitohy, the posterior half of the latter and a short 
extension along the suture reddish yellow. Antennae with 
the 1st segment reddish yellow, the 2nd reddish yellow, 
ringed with brown, the following brown, the last three 
reddish. Legs reddish yellow. Length 6 mm. 

Of the lustre of cMneneia Boh., and with the elytra! 
marking of the same shape and extent but of a bright 
reddish-yellow colour, but of smaller and narrower build, 
more like aieberai Cam., but the sculpture of the head 
and thorax more obsolete. Head subquadrate, slightly 
broader than long (3-3 : 3), a little broader than the 
thorax, the sculpture very close and composed of very 
small flat obsolete granules each with a minute puncture. 
Antennae as in chinenaia. Thorax as long as broad, 
trapezoidal, along the middle with fine shining line, the 
sculpture of similar character to that of the head but 
much less obsolete. Elytra a little broader and a third 
longer than the thorax, with fine close granular sculpture. 
Abdomen very finely and closely punctured and pubescent 
as in chinenaia. 

<J : 6th sternite broadly, scarcely perceptibly emarginate 
and scarcely perceptibly crenulate ; Sth slightly emargm- 
ate, the emargination furnished with'olqsely-plaoed black 
spines. 

S. Celebes : Tjamba (Doherty). Unique. My collection. 

Thyreocephalue dohertyi, sp. n. 

Black, shining, the elytra and abdomen with strong 
greenish metallic reflex. Antenrue with the first three 
segments red, the following blaokish, the last three 
obscurely yellow. Legs pitchy. Length 10—11 -6 mm , 

9 : build of albertiai Fauv., $, but differs in the colour 
and sculpture. The head is without striae in front, the 
post-ocular region with a group of small punctures near 
the eye, elsewhere with very small obsolete scattered 
punctures and the usual large basal ones ; thorax with a 
similar very fine scattered punoturation; elytra more 
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coarsely punctured than in albertisi, subrugose, the 
humeral stria obsolete; abdomen coarsely punctured as 
in that species. 

Boeroe Tsland : Hat (Doherty). Type in my collection.. 

Thyreocephalus celebensis, sp. n. 

Shining, black, the elytra orange-yellow. Antennae 
blackish, the first three segments red, the apex of the 
11th sometimes yellowish. Legs reddish yellow. Length 
14 mm. 

: build of holomelas Per., <$. Head with a few small 
punctures behind the ocular sulcus and a few others on 
the side behind the eye, otherwise impunotate except for 
the usual large basal punctures; thorax, exoept for the 
marginal punctures, impunotate ; elytra as in holomelas, 
but with more numerous punctures between the sutural 
and humeral stria than in that species; abdomen much 
more sparingly punctured than in holomelas. 

S. Celebes : Tamba (Doherty). Type in my collection. 

Thyreocephalus puncticeps, sp. n. 

Black: the head with slight, the elytra witb more 
distinct ooppery reflex, the thorax and abdomen with 
distinct greenish reflex. Antennae black, the 2nd and 3rd 
segments and base of the 1st reddish. Legs reddish 
brown, the tarsi lighter. Length 12 mm. 

In build very like javanus Bernh., but in all other 
respects different. Head as long as broad, slightly 
broader than the thorax, the post-ocular region rounded 
and very slightly dilated, the vertex with small narrow 
almost impunotate area, the front more shining and with 
a few small scattered punctures, the rest of the surface 
olosely coarsely and rugose! y punctured, the punctures 
more or less longitudinally confluent. Thorax a little 
longer than broad and, exoept for the usual marginal 
punctures, without sculpture. Elytra slightly longer than 
the thorax, without humeral stria, coarsely and closely 
punctured. Abdomen smooth along the middle, else¬ 
where moderately coarsely and olosely punctured. 

S. Celebes: Patutuang (FruhsUrrfer). Unique. My 
collection. 

Philonthus celebensis , sp. n. 

Shining, black, abdomen slightly iridescent. Thorax 
with dorsal row of four punctures. Antenrue black. Legs 

58* 
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pitchy black, the anterior and middle oox«e brown. 
Length 8 mm. 

Near hinduatanus Sohub., but larger and more robust, 
the elytra longer and entirely black, antennae longer and 
more slender, eyes larger, thorax more narrowed towards 
the front. Head as long as broad, orbicular, narrower 
than the base of the thorax, eyes large and flat, longer than 
the post-ocular region, median inter-ocular punctures 
widely separated. Antennae long and slender, the penulti¬ 
mate segments distinctly longer than broad. Thorax very 
slightly longer than broad, narrowed towards the front, 
with dorsal row of four moderate punctures, the posterior 
one more distant from the 3rd. Elytra longer (6 : 5) than 
the thorax, moderately finely and moderately closely 
punctured, less finely than in hindustanm and with long 
black hairs. Abdomen finely and very sparingly puno- 
tured, less sparingly on the 5th visible tergite. First 
segment of the posterior tarsi longer than the last. 

: unknown. $ : anterior tarsi dilated. 

S. Celebes : Lompa-Battau ( Fruhotorfer ). Unique. My 
collection. 

Philonthua buruenais, sp. n. 

Shining, black, the head and thorax with slight brassy 
reflex, the elytra blue, here and there with purple coppery 
reflex. Thorax with dorsal row of four punctures. An¬ 
tenna; black, the 1st segment yellowish brown, the last 
two orange-red. Legs reddish yellow. Length 6-5 mm . 

In build scarcely differing from bornemais JBemh., but 
more robust and with longer, differently-coloured antennee, 
the penultimate segments as long as broad, differently 
coloured, less finely and more closely-punctured elytra. 

$: Head broader than long (4: 3), subquadrate, the 
eyes large, the post-ocular region slightly retracted back¬ 
wards, slightly narrower than the thorax, the median 
interooular punctures widely separated, between the 
posterior margin of the eye and the neck with three large 
punctures, the post-ocular region with a few smaller ones ; 
ground-sculpture fine and wavy. Antennse with the 
penultimate segments as long as broad. Thorax slightly 
longer than broad (5 : 4-5), the sides straight slightly re¬ 
tracted towards the front, with dorsal row of four moderate 
punctures and two others externally; ground-sculpture 
as on the head. Elytra broader and slightly longer (6 : 5) 
than the thorax, finely and olosely punctured. Abdomen 
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moderately finely, closely punctured at the bases of the 
segments, much more finely and sparingly elsewhere. 
Anterior tarsi simple : 1st segment of posterior tarsi as 
long as the last. 

Boeroe : Ilat (Doherty). Unique. My collection. 

Philonthus heterogaster, sp. n. * 

Black, shining, thorax with dorsal row of five punctures. 
Antennas black, the first two segments and the last orange- 
red. Legs reddish yellow, the middle and posterior tibiae 
infuscate. Length 6-5 mm. 

Very near forticomis Cam., the antennae similarly con¬ 
structed, but the head in the broader and larger, the 
post-ocular region longer and not retracted towards the 
base, the puncturation of the elytra scarcely differs but 
the abdomen is much more closely punctured and more 
pubescent. £: head subquadrate, transverse, a little 
broader than the thorax, the eyes shorter than the temples; 
median inter-ocular punctures widely separated, two others 
on eaoh side of the disc, ground-sculpture fine and wavy. 
Thorax slightly longer than broad, the sides straight and 
slightly retracted backwards, dorsal row of five moderate 
punctures, the 5th more remote ; ground-sculpture as on 
the head. Elytra as long as but broader than the thorax, 
finely, moderately closely punctured. Abdomen finely, 
moderately closely punctured and pubescent throughout. 
First segment of posterior tarsi as long as the last. 

: anterior tarsi dilated. 6th sternite with a triangular 
excision, its edges without membrane and not bevelled. 

N. Celebes : Toli-Toli (Fmhstorfer). Unique. My col¬ 
lection. 

Hesperus dohertyi, sp. n. 

This insect must be very similar to macvUcollis Bernh., 
and perhaps is only a subspecies. In one example the 
head is red with a large triangular blaok marking (the 
apex behind) occupying the whole area between the eyes, 
and the post-ocular region also blaok ; in another the head 
is black, only reddish in front and with two small reddish 
spots before the base; the thorax has a similar large 
triangular blaok mark on the disc but the posterior angles 
and posterior margin are infuscate and the four punctures 
of the dorsal row are small. The colour-pattern' of the 
elytra scarcely differs from that of Itevigadm Fauv., but 
there are more numerous small setiferous punctures than 
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in that species. The 1st visible tergite is reddish yellow, 
the 2nd and 3rd blade at the base, the 4th xnuoh more 
broadly black, the 5th and 6th entirely so; the tergites 
are finely punctured at their bases and also have eaoh two 
rows of fine punctures, one across the middle, the other 
at the posterior margin. The antennse have the first four 
segments red, the last two reddish yellow, the others black ; 
the penultimate segments are as long os brood. Legs 
entirely reddish yellow. Length 10 mm. 

8. Celebes : Tamba (Doherty). In my collection. 

Conosoma celebense, sp. n. 

Block, rather shining, the posterior margin of the thorax 
very narrowly and obscurely reddish, the posterior margins 
of the tergites rufescent. Antennse with the first four 
and lost segments yellow, the rest infuscate. Legs reddish 
yellow. Length 4 mm. (Abdomen normally extended). 

Intermediate between ceylemense. Kr. and brevis Fauv., 
the structure of the antennse very similar to that of the 
latter, but yet a little longer; thorax broader than in 
eeylanenae narrower than in brevis, its puncturation and 
that of the elytra and abdomen much as in eeylanenae. 
Thorax transverse (5-5:4). Elytra longer than the 
thorax (4*5 : 4). The whole insect finely yellow pubescent. 
All the tergites with long black lateral setae. 

S. Celebes: Bua Kraeng, altitude 5000 feet (type). 
Lompa-Battau, altitude 3000 feet (Fruhatrofer). Also in 
Lombok. Type in my collection. 

Aatilbua cetebenais, sp. n. 

Shining, dark reddish brown, the last abdominal tergite 
yellow. Antennae reddish yellow. Legs yellow, the 
femora a little infuscate. Length 3*5 mm. 

In build somewhat resembling memnoniua Er., but with 
broader head and shorter broader thorax, the antennas with 
more transverse penultimate segments. Head very slightly 
narrower than the thorax, the eye about as long as the 
rounded post-ocular region, with a few very small scattered 
punctures and without ground-sculpture. Antennas with 
the 3rd segment as Long as the 2nd, 4th to 6th very slightly 
longer than broad smd differing but little, 7th a* long as 
brood, 8th to 10th slightly transverse, 11th os long as the 
3th and 10th together, aU the segments with rather long 
hairs. Thorax as long as brood, the sides gently rounded 
in front, straight and retracted behind, the 
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angles rounded, along the middle with rather broad and 
■distinct impression extending nearly to the anterior 
margin, the puncturation much less fine than on the head 
■and moderately close ; ground-sculpture absent. Elytra 
shorter than the thorax (2 : 3), depressed, narrower at the 
base than at the apex, with rather coarse, close rugulose 
sculpture. Abdomen narrowed at the base and apex, 
very finely and very sparingly punctured and without 
ground-sculpture, the 8th tergite gently rounded behind, 
the 6th stemite a little produced and rounded. Pubes¬ 
cence on thorax and elytra rather long and coarse, on the 
-abdomen fine and very scanty. 

S. Celebes : Tjamba (Doherty). Unique. In my collec¬ 
tion. 

Aleochara (Baryodrna) celebensis , sp. n. 

Shining, head thorax and elytra brownish red, the former 
infuscate on the disc, abdomen black, the posterior margins 
of the first four visible tergites narrowly, 6th more broadly, 
6th entirely reddish yellow. Antennae red, the first two 
segments and legs reddish yellow. Length 6-6 mm. 

Sire and build of brempmnis Gr., the antennae similarly 
■constructed, but of different colour, the puncturation of 
the head and thorax a little finer and closer, elytra as 
closely but more finely punctured, abdomen more finely 
and a little more closely punctured. The whole insect 
without ground-sculpture. 

<J : 8th tergite arcuately emarginate, the emargination 
finely orenulate. 

S. Celebes : Tjamba (Doherty). Type in my collection, 
Aleochara (s. str.) marginicoUis, sp. n. 

Shining, head and thorax black, the latter with the 
side margins broadly reddish yellow; elytra reddish 
yellow ; abdomen black, the posterior margin of the 6th 
visible tergite and greater part of the 6th reddish yellow. 
Antennae red. Legs reddish yellow. Length 6 mm. 

Size, build and antennal structure of nigra Kr., bat of 
different colour, punctures of head and thorax larger and 
not so dose, elytra less closely punctured, the punctures 
asperate, abdomen rather less closely punctured. The 
whole insect without ground-sculpture. 

A : unknown. . 

N. Celebes : Toli-Toli (Fruhstorfer). Type in my collec¬ 
tion. 
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LXVIH. —The Genus Thyridosmylus Kroger, with Notes on 

the Subfamily Spiloamylinse (Neuroptera, Osmylid*). 

By D. E. Kimmins, Department of Entomology, British 

Museum (Nat. Hist.). 

[Plates XIII. * XIV.] 

Thyridosmylus langii (McLachlan, 1870). (PI. XIII. fig. 2; 
text-fig. 2 C.) 

Osmylufi langii McLachlan, 1870, Ent. Mon. Mag. vi. p. 197. 

Thyridosmylus langii (McL.), Kriiger, 1913, Stetfc. Ent. Zeit. Ixxiv.. 
p. 87 ; id. 1914, op. cit. bucv. pp. 56, 93. 

Of the “ long series ” from Masuri, mentioned by MoLaoh- 
lan, in his description, only three remained in his collection 
when it was acquired by the British Museum. Two of 
these, a male and female, are in good condition, and I 
have selected the male as type. The example in the 
Museum collection now lacks the abdomen and one hind 
wing, otherwise I would have selected that as type, being 
the first listed by the desoriber. McLachlan had also one 
other example (defective), collected in N. India by 
Atkinson. 

Kriiger, in 1914, placed Gerstaecker’s O. perspiciUaris 
as a synonym of langii. I believe this to be incorrect, as 
perspiciUaris has the venation of the anterior wing almost 
entirely dark brown, whilst in langii it is pale, marked 
with the piceous dots of the hair-bases. Examination of 
more material has suggested the desirability of dividing 
both species into a number of subspecies, based upon the 
form and pattern of the wings. 

Thyridosmylus langii angustm, ssp. n. (PI. XIII. fig. 3.) 

Wings narrower than the typical form, and slightly 
more acute. Membrane of anterior wing less suffused 
with yellowish, brownish markings oolder in tone. Fene¬ 
strate area between the gradate series larger, and the dots 
of the veins more conspicuous. Cells in the centre of the 
wings hexagonal rather than quadrate. Abdomen of the 
type damaged. 

Length of anterior wing 18 mm., of posterior wing 
18-6 mm. 

Type <?. 1 1 ? paratypes ; Assam, Khasi Hills. 



and the Subfamily Spilosmylin®. 84& 

Thyridosmylue puetulatus, sp, n. 

(PI. XIII. fig. 1; text-figs. 1, 2 A, B.) 

Wings more falcate than in T. langii, anterior washed 
with a rather deeper shade of yellow, the pearly hyaline 
areas more restricted. The wing is sprinklod with 
numerous round fuscous spots, the membrane in such 
places being elevated or embossed to form small rounded 
pustules. Veins (aB in langii) pale, with numerous piceous 
dots, the bases of the hairs. Venation of the hind wing 
more heavily shaded. 


i-’ig. i. 



Thyrido&mylu# pustulatu*, sp. n. A, apex of abdomen from aide j\ 
B, ninth and tenth targite, dorsal; C, tenth stemite, oblique lateral;. 
D, parameres, dorsal; E, parameres, oblique lateral. 

Anal plates of male triangular from side, dorsal margins 
fused and elevated in a pair of small, triangular, slightly 
divergent processes. Apex of anal plate produced and 
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globose. Ninth stemite large, triangular from the side, 
margin rounded from beneath. Tenth eternite arched, 
narrow dorsally, lateral lobes dilated and produced in 
fingers basally, apioally and ventrally. Apical prooessea 
directed somewhat upward, apices curled upward and 
outward. The whole very thinly ohitinised, exoept the 
margins, which are thickened and rib-like. Parameres 
.short, curled upward at each end, fused at their extreme 

Fig. 2 . 



'T. pustuUtim and T. longti, ??• A, apex of abdomen, lateral (pu»tutatu»)t 
B, Accessory glands (pmrtulatus ); C, the same (langii). 

bases. Their shape is difficult to describe adequately, and 
reference should be made to the figures. There is a 
horseshoe-like structure partly enciroling the parameres 
ventrally. 

Length of anterior wing 19-5 mm., of posterior wing 
17*5 mm. 


and the Subfamily Spilosmylin®. 861 

Type <?, paratypes $9 ; Assam, Khasi Hills; 1 <£, Ptra- 
■jactb, Simla. 

MoLaohlan determined these specimens as his O. langii. 
1 can see no appreciable difference in the male genitalia in 
the two aperies, but they are quite different in appearance, 
and the falcate wings with their embossed spots afford 
ample characters for separation. There is also a slight 
difference in the form of the accessory glands of the female. 
Tn a cleared example these are seen to be paired and 
consist eaoh of a long slender tube, coiled in a double 
spiral, and dilated at its apex into a number of ovate sacs. 
In pustulatue they are large and few in number, four to 
six ; in langii there are two rather smaller sacs and a 
number of small rounded sacs. 

Thyridmmyhts perspiciUarie (Gerstaecker, 1884). 

(PI. XIV. fig. 1.) 

Osmylufi per«piciUarut Gterstaeoker, 1884, MT. Vorpomm. Kugen, 
xvi. p. 46. » 

LymnusperspioMaria (Gterst.), NavtUi, 1911, Rev. Kuaae Ent. xi.p. 11B. 

Thyridoimylua perapioillarie (Gerat.), Krliger, 1914, Stett. Eat. Zeit. 
lxxv. p. 66. 

In the McLachlan collection there are five females from 
Darjiling (the type-locality) which agree entirely with 
•Gerstaecker’s description. 

Thyridosmylus perapicillaris minor, ssp. n. 

(PI. XIV. fig. 3 ; text-fig. 3.) 

Smaller and more heavily marked than the typical form. 
Wings narrower and more acute, venation more open 
Anterior wing heavily marked with brownish, particularly 
in apical and posterior areas. Posterior wing clouded with 
brownish at apex and along posterior margin ; a number of 
•cross-veins edged with brownish. In the male, the genital 
•structures resemble those of T. langii, but offer useful 
specific distinctions. Anal plates smaller, but with a 
larger group of trichobothria; fused dorsally, the trian¬ 
gular projections of langii represented by a small, sinuous ^ 
tongue. Anterior processes of tenth stemite dilated and' 
truncate. Parameres fused at their extreme bases, apices 
inflated. In the only male before me, one of the para¬ 
meres is set at a lower level than the other, but this is 
possibly an aberration. 
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Length of anterior wing 15 mm., of posterior wing, 
14 mm. 

Type <J, 2 $$ paratypes ; Sikkim, Phedong. 


Fig. 3. 



T. pertpioiUarit minor, ssp. n., <J. A, apex of abdomen, lateral; B, ninth’ 
and tenth tergitee, dorsal; C, tenth stemite, oblique lateral; 
D, parameres, oblique lateral. 

Thyridosmylus perspicillaris fenestratus, ssp. n. 

(PI. XIV. fig. 2.) 

<J.—Unknown. 

$.—Wings slightly narrower and more acute than in- 
perspicillaris. Anterior lightly washed with yellowish, 
except in the hyaline fenestrate areas, brownish markings 
cooler in tone. Cells in the discal area of both wings 
tending to hexagonal rather than quadrangular. Hyaline 
areas larger and more distinct. 

Length of anterior wing 19 5 mm., of posterior wing: 
18 mm. 


and the Subfamily Spilosmylinee. 853 

Type $>, 1 $ paratype ; S. India, Nilgiris, Gudulur, 
4,000 ft. ; 1 $, S. India, Travancore, Munnar, 3,000 ft M 
30, ix. 32, all collected by Lt.-Gol. F. C. Fraser, and pre¬ 
sented by him to the British Museum. 

The hyaline areas on the anterior wing of this fine insect 
-exhibit the bluish pearly lustre, which is so noticeable in 
T . langii and T. pustulatvs. It appears to be absent in 
the typical perspiciUaris , and in perspiciUaris minor is 
xeplaced by a brilliant greenish iridescence. 

The genus Thyridosmylvs Kriiger belongs to the sub¬ 
family Spilosmylinse, and may be distinguished from the 
other genera as follows :— 


l. After the first cross-vein from M to Cu in 
the anterior wing, a space free from 

cross-veins. 2. 

No clear space free from cross-veins in this 

area. 4. 

5. Second cross-vein from Its to M in anterior 
wing arising from the first branch of Rs ; 

fork of M beyond origin of first branch [1914. 

of Rs. (Jonchy loamy lus Kriiger, 

Genotype :— Spiloamylua aureus Navas. 

Second cross-vein from Rs to M arising 
from the stem of Rs ; fork of M before 
origin of first branch of Rh. 3. 

3. Wings without hyaline fenestrate patches, 

with or without embossed spot on pos¬ 
terior margin of fore - wing . Spiloamylus Kolbe, 1897. 

Genotype :— Oamylus afrtcanus Kolbe. 

WingB with hyaline fenestrate patches, and 

without an embossed spot on the pos- [1913. 

tenor margin of fore-wing. Thyridosmylus Kruger, 

Genotype :— Oamylus langii MoLachlan. 

4. Only one cross-vein from Rs before its first [1913. 

branch. Thaumatosmylus Kriiger, 

Genotype : -Oamylus diaphanua Gerstaeoker. 

Two to three croaa-veina from Rs before its [1913, 

first branch. . Olenosmylus Kriiger, 


Genotype i-^Qlenoamylus elegana Kriiger. 


I am making one important change of generic name in 
this subfamily. Kolbe (1897) described a species Oamylus 
nfricanus , and in subsequent discussion said “ Den eigen- 
thiimliehen convexen Fleck am Hintorrande der Vorder- 
fltigel hat O. africanus ausser mit interlineatus noch mit 
tubereviatus Wlk. (Ostindien), inquinatus McL. (Molukken, 
Ceram) und modestus Gerst. (Java) gemein.” Later in 
this paragraph he proposes for these species the subgeneric 
name Spilmmylus. I think it should be obvious, although 
not stated in so many words, that Kolbe intended his 
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africanus to be typical of the subgenus. Next we have 
Navis, who, in 1911 (Rev. Zool. Afr. i. p. 286), writes: 
“ Kolbe, dans son memoire Die NetzfiQyler Deutsoh- 
Ostafrikas , Berlin, 1897, page 34, forme le sous-genre 
Spilosmylus pour Osmylus africanus .” He (Navis) then 
proceeds to elevate Spilosmylus to the rank of genus and 
takes as genotype Osmylus tuberculatvs Walker, as it is the 
earliest species in the group. This course of action is not 
only unnecessary, but I think there are grounds for con¬ 
sidering his earlier sentence (quoted above) as a fixation 
of genotype. 

Banks (1913, Trans. Amer. Ent. Soc. xxxix. p. 214) quotes 
0. africanus, as type, but Kriiger, in the same year, aooepts 
Navis, and erects a new genus, Bipidosmylus, for O. afri¬ 
canus Kolbe. I think he is correct in considering africanus 
and tuberculalus to be generioally distinct, but his Ripido- 
smylus will of course become a synonym of Spilosmylus 
Kolbe, having the same genotype. Spilosmylus Navis will 
therefore require a new name ; the differences separating 
it from Conchylosmylu8 Kriiger are rather slight (the 
number of gradate series, position of the embossed spot, 
and the number of parallel streaks in the subcostal area). 
I propose, therefore, rather than propose a new name for 
Spilosmylus Navis, to consider it congeneric with Conohy- 
losmylus. 

A large number of genera have been erected by Kriiger 
as allied to Spilosmylus Kolbe upon slight venational 
characters, and whether or not the embossed spot is 
present in one or both sexes. As in some oases, only one 
sex is known, this character is not very reliable, and I 
think the better course is to consider them at present as 
synonyms of Spilosmylus. These generic names, with 
genotypes, are listed below :— 

CrntroHysmus Navis, 1917 (type C. epiphanes Navis, 

1917) . 

Oratnmosmylus Kriiger, 1914 (type Spilosmylus punctatus 
Navis, 1912). 

Heliosmylus Kriiger, 1915 (type Olenosmylus krUgeri 
Esben-Petersen, 1914). 

Kriidosmylus Kriiger, 1914 (type Bipidosmylus togomsis 
Kriiger, 1914). 

Lysmms Navis, 1911 (type Osmylus hamumdinus Navis, 

1918) . 
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Ostreosmylus Krtiger, 1914 (type Osmylus inquinatus 
MoLachlan, 1870). 

Ripidosmylus Krtiger, 1913 (type Osmylue africanus 
Kolbe, 1897). 

Stigmatosmylus Krtiger, 1914 (type St. oceUatm Krtiger. 
1914). 

EXPLANATION OK THE PLATES. 

Vlatk xm. 

Fig. 1. T. pustukUus, sp. n. 

Fig. 2. T. langvi MoL. 

Fig. 3. T. Umgii angustus, sp. n. 

Flatw XIV. 

Fig. 1. T. perspiciUari* Gerat. 

Fig. 2. T. jyerspiciUarU fenestrcUus. asp. a. 

Fig. 3. T, perspicillaris minor, sap. n. 


LX1X .—On Species o/Dactylostemum related to subquad- 
ratum ( Fairm.) and the Description of a new Genus 
Rbombosternum related to Dactylostemum (Coleoptera, 
Pdlpicomia). By J. Baleoub-Browne, M.A., P.Z.S., 
F.R.E.S., Department of Entomology, British Museum 
(Natural History). 

Otolonotvu subquadratum was described by Fairmaire 
(1849) from Tahiti in the Society Islands. It was appar¬ 
ently first correctly ascribed to Dactylostemum, by Sharp 
(1908). d’Orohymont (1937) records it from Fiji, Samoa, 
Hawaiian Islands, Buru, Borneo and the Philippine 
Islands. I have reoorded it from the New Hebrides 
(1939), and I have seen specimens from Larat, Timor Laut 
Islands (F. Muir, collector). A unique from Damma 
(Dammer, South-West Islands), a female, is labelled 
“ Daotylo-stemum prope subquadratum Fairm. ou var.?” 
in d’Orohymont’s handwriting. Other described species 
closely related are :— 

Dactylostemum striatum Knisch, 1921. 

Dactylostemum bakeri d’Orchymont, 1925. 
Dactylostemum bryanti d’Orohymont, 1925. 
Dactylostemum densepunctatum d’Orchymont, 1987. 

From New Guinea I have only seen a single female, 
from the Huon Gulf, which may be subquadratum but is 
indeterminable with oertainty in the absence of males. 

d’Orchymont (1926) says of D. subquadratum that it 
“ appears to be tolerably variable, even according to Hie 
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individuals in my cabinet from the Hawaiian Islands. 
'Those of Manila are reddish (immature) and the other 
two (Mt. Banahao and Imugan, Boettcher leg.) recorded 
here have the punctuation and scratching of pronotum 
very much finer, especially the specimen from Mt. Banahao. 
.... There is also a specimen in the British Museum 
from the Philippine Islands, without exact locality.” He 
also suggests that D. seriatum Knisch is “perhaps not 
entitled to specific rank.” 

In (1927), he says of l). seriatum-titanicum Knisch (1942) 
that it is “ in my opinion certainly this species (sub- 
quadratum)." I have seen the unique type, from Apia, of 
titanicurn, a female (mesocerci seen), and there is no doubt 
that it is the true subquadratum, comparing in every respect 
with the Tahitian specimens. On the other hand, seriatum 
is an abundantly distinct species by the sedeagus, appar¬ 
ently nearer waigeuense, nov., than to subquadratum. As 
stated by d’Orchymont, seriatum appears to replace 
subquadratum in Sumatra, Java, Engano, Mentawei and 
Indo-China, though I have seen no specimens 'from the 
latter locality. From the Philippine Islands and Malaya 
both these species appear to be replaced by dohertyi, nov. 
Penang has balceri d’Orch. and Borneo has bryanti d’Orch., 
each, apparently, to the exclusion of all the others. The 
Melanesian area is more confused, apparently owing to 
less material being available. 

The true subquadratum (Fairm.) I have seen from the 
Society Islands : Tahiti (topotypes), Moorea and Baiatea. 
This species has the sedeagus as in fig. 1 a, with the para- 
meres evidently longer than the broad, truncate median 
lobe. This type of sedeagus has been seen in specimens 
from Samoa : Upolu, Tutuila and Manua ; Fiji Islands : 
Vanua Levu, Viti Levu and Taveuni; Hawaiian Islands : 
Hawaii, Maui, Oahu and Kauai; Mangareva Islands: 
Mangareva ; Austral Islands : Tubuai and Bapa (Oparu); 
New Hebrides : Santo, Malekula and Tanna ; Timor Laut 
Islands : Larat. The unique from Damma, as also the 
unique from New Guinea: Huon Gulf, are both females, 
and their identification remains doubtful. I have seen no 
specimens from Burn. The only specimens I have seen 
from Borneo are not of this species but belong to bryanti 
d’Orch. I have only seen two specimens from the 
Philippine Islands, a pair, one of which was identified by 
-d’Orohymont as subquadratum, but they are not this 
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species. They belong with a short series from Malaya 
(Corbett, collector) which have a closely similar tedeagus 
(fig. 1 6), with the median lobe trunoate, much more 
strongly curved than in subquadratum , and the parameres 
evidently longer than in the compared species with the 
apices not nearly so broad and flattened. This species 
is undescribed, and for it I propose the name corbetti. 

Very reoently I received two specimens of Dactylostemum 
from Fiji, one of which was a female of subquadratum , but 
the second was a male of a sharply distinct species with 
a pointed median lobe of the eedeagus, and the parameres 
only just as long as the median lobe. This discovery 
was somewhat surprising, and was the ultimate cause of 
the present revision of the species of the group. It is 

Fig. I a. Fig. i b. 



Fig. 1 a.—Dactylostemum subquadratum, ep. n. 

Fig. 1 6.— D . corbetti, ap. n. 

evident that a revision of all museum material is required 
to limit the distribution of the species belonging to this 
group, and that much further material from both the 
I ndo-Melanesian and Polynesian regions is desirable, 

I describe herein five new species : leveri (Fiji )*dohertyi 
(Perak and Siam), corbetti (Malaya and Philippines), 
papmnse and waigeuense (both New Guinea). Other 
described species that may be confused are bryanti d’Orch. 
and bakeri d'Orch. (the latter species being unknown to 
me in nature). 

Dactylostemum leveri, sp. n. (Fig. 2.) 
Oblongo-ovale, nigrum, modioe convexum ; antennarum clavA 
laxe articulate ; elytris seriato-punctatis, seriebus vix canali- 
eulatis, intervallis planis, irregulariter levissime sparse 
punctul&tis; prostemo medio baud, segmento basali ab* 
dominis in medio longitudinaliter carinato ; tarsis brevibus, 
his posticis articulis tribus basali bus Hub&qualibus ; elytris 
extie haud explanatis. 

Fm Islands: Viti Levu, Nandarivatu, 24. vi, 1941 
(K. A. Lever Coll) (C. 1152). 

Type : unique (left elytron missing). Long. 4*0 mm 
Ann . db Mag . N , Hist Ser. 11. VoL ix. 59 
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Head dull, fusco-rufous, more rufous anteriorly, rather 
densely and shallowly punotured, the punotures appearing 
somewhat imbricate, the interstices very sharply and 
closely reticulate, the areols very small and round or 
pentagonal. Antennae 9-segmented, the club loosely 
articulated; palpi rufous. Pronotum blackish, trans¬ 
verse, the anterior angles widely, the posterior sharply 
rounded, nearly rectangular. Punctuation very fine, 
from each puncture two very short incipient reticulations 
arise; interstices moderately shining, under a high mag¬ 
nification a very much effaced reticulation of small round 
areolae can just be discerned. Elytra black, with ten 
series of punctures, each puncture separated from that in 
front of and behind it by about its diameter ; inner series 
much reduced on the disc, the punotures becoming larger 
on the posterior declivous portion of the elytron ; lateral 
series (7-10) of large punotures over the whole length. 

Fig. 2. 



Dactylostemum Itoeri, *p. a. 

barely impressed in very shallow striae as is the first, or 
sutural stria in the apioal quarter. Apico-lateral edge 
not or barely explanate. Inter-series flat, irregularly and 
very sparsely punctulate, moderately shining with a 
suggestion of a very muoh effaced reticulation of small 
round areolae. 

The exceptional sculpture of the head and the almost 
unexplanate elytral edges distinguish this species from all 
others of the group. The unique is unfortunately in bad 
condition and cannot risk removal from the support to 
study the morphology of the meso- and metasterna. 

Dactylostermun dohertyi, sp. n. (Fig. 3 a.) 
Oblongo-ovale, mediocriter oonyexum, supra nigrum, extus 
vix expl&natum; antennis novem artioulatis, clavft luce 
articulatA, palpisque rufo-fiavis; elytris seriato-punctatk, 
seriebus haud oanaliculatis, intervailis planis, irregulariter 
sed dense duplo-punotatis ; prostito haud, aegmento basali 
abdominis dutinofee in medio longitudinal! ter carinato; 
meeofemoribus subtus dense pubesoentibus ; tarsia brevibus, 
posteriorum articulis tribus basalibus fere asqualibus. 
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Pkrak : Mts. ( Doherty , Fry Collection) ; L. C. (ibid .) ; 
(ibid.). Siam : Renong (ibid.). Java (?) (Bowring). 

Type : Siam, Renong, <J, long. 3*81 mm., lat. 2*27 mm. 
(Size range : 4-09 x2-63-3-18 x2-18). 

Black. Head and dorsum shining, head rather closely and 
moderately punctured, interstioes shining, without vestige 
of reticulation; mentum transverse, anteriorly very weakly 
emarginate, finely and very densely rugose punctate, 
dull; antennas and palpi rufo-flavous ; pronotum distinctly 
transverse, the emargination for the head very shallow, 
anterior angles widely, posterior abruptly rounded, nearly 
rectangular, surface very shining between the punctures, 
which are a little less dense but the same size as those of 
the head. Elytra apparently 10-seriate, the series not 
at all impressed in striae, the punctures not very large and 


Fis. So. Fid. 3 6. 



Fig. 3o .—DactyloMtmwm Uohertui, ap. n. 
Fig. 86.— D. dmtepunctahum. d'Oroh. 


separated by their diameters. Inter-series densely and 
closely punctured with two sizes of punctures, the larger 
as big as those of the series, the smaller extremely minute 
but distinctly impressed. The large size of the primary 
punctures of the inter-series makes it difficult to distinguish 
the series, particularly laterally and posteriorly. Pro¬ 
notum not at all carinate, barely even weakly tectiform 
in the middle line; mesosternum with the elevated area 
elongate, the anterior edge marked by a strongly arcuate 
margin, the anterior face abrupt.' Mesofemora beneath 
very finely and densely punctured and with a short 
hydrofugal pubescence except at the extreme posterior 
margin and at the “ knee.” Metafemora shining, with a 
few large punctures and a longitudinal reticulation. 

ThiB species is superficially very similar to D. dense - 
punctatum d’Orohymont by the type of elytral sculpture, 
but is easily distinguished by the simple, not double, 
punctuation of the head and the more elongate and nar¬ 
rower form. It is similar in the character of the meso¬ 
femora but is distinct in the metafemora, which, as 
described, have no hydrofugal pubescence. The edeagua 
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is very similar to tfhat of densepunctatum (fig. 36), but the 
parameres are distinctly broader and the median lobe 
more sharply pointed. 

The unique from Java is a female and is placed here 
with some doubt, since the head has a certain amount of 
double punctuation but the elytra are not so explanate 
as in the compared species and the femora are as described 
for dohertyi. Males from this island are required to 
confirm the identification. 

Dactylosternum eorbetti, »p. n. (Fig. 16.) 

Ovale, modice convexum, supra nigrum, extus mediocriter 
ex plan at uin ; antennis novem articulatis, clav& laxe articu¬ 
late, palpisque rufo-Mavis : elytris seriato-punctatis sericbus 
postice vix canaliculatis, intervallis planis, parce suhtilissiine 
punetulatis ; niento quadrate, antice excavato, subtile reti- 
culato ; prosterno haud, segmonto basali abdominis distinct* 
longitudinaliter carinato ; mesofemoribus subtus fortiter sed 
non copioso setigero-punctatis, longitudinaliter subtile reti- 
culatis ; hcvis ; tarsis brevibuH, posfcerionim articulis tribus 
basalibus suba^qualibus. 

Malaya: Embi Road, 21. i. 1935; Kuala Lumpur, 
21. i. 1935 ; Setapak, 1. iii. 1935, 3. v. 1935. Philippine 
Islands (without further information). ( DacAylostemum 
svbquadratum Fairm., A. d’Orchymont det.) 

Type : Malaya : Embi Road, long. 3*63 mm., lat. 
2-3(5 mm. (Size range . 4-27 x2*54~3-36 x2*09.) 

Black, shining. Head rather closely and finely punctured, 
each puncture connected with two neighbouring punctures 
by a fine impressed line forming a loose reticulation, which 
tends to be rather transverse. Mentum quadrate, an¬ 
teriorly shallowly excavated, closely and finely reticulated 
with a few scattered large shallow punctures. Pronotum 
shining, finely and less densely punctured than the head, 
with an incipient net reticulation formed by two diverging 
lines at each puncture, but which do not connect with 
neighbouring punctures. Prosternum very weakly tecti- 
form in the middle line longitudinally, not at all carinate. 
Elytra seriate punctate, the three inner series on the disc 
with small punctures which gradually become larger on 
the posterior declivous portion, the sutural series there 
becoming distinctly impressed as a stria. The external 
series of larger punctures weakly sunk as stria*, the 
intervals flat, weakly and sparsely punotulate, the punc¬ 
tures being almost short scratches. The general surface 
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of the elytra less shining, in certain’ lights there is a 
suggestion of a very much effaced reticulation of small 
round areolae. 

This species is very close to svJbquadratum , but the serial 
punctures are rather coarser laterally and posteriorly and 
the three basal metatarsal segments are more clearly equal 
in length. The aedeagus is very similar, slightly narrower, 
more curved apioally, and the parameres are proportionally 
longer and less flattened apically. This form might with 
equal propriety be treated as a subspecies of snbquadratum , 
but I prefer to treat it as a valid species until a sufficient 
material is obtained fully to judge the variation of that 
species over its whole range. 

Dactylosternum papuense, sp. n. (Fig. 4 a.) 

ObJongo-ovale, saf convexum, supra nigrum, extus sat 
explanation ; antennis palpisque rufo-flavis, mento anticc 
excavato, quadra to, lateraliter sat dense punctulato, medio 
subtile reticulato ; prostemo in medio longitudinaliter teoti- 
forme, segmento basali abdominis longitudinaliter earinato ; 
elytris decern-seriato-punctatis, postice plus minusve canali- 
culatis, intervallis planis, subtile punciulato-retioulatm; 
mesofemoribus subtus sat dense fortiterque setigcro-punc- 
tatis, longitudinaliter subtile reticulatis ; tarsis brevibus, 
posteriorum articulis tribus basalibus progresse diminuendis. 

Papua : Ishurava, 3000 ft., vii. 1933 (Miss L. K. 
Chessman Coll.) ; Kokoda, 1200 ft., vii. 1933 (ibid.) ■ 
Orrori, 3000 ft., vii. 1933 (ibid.). 

Type: Papua: Tshurava, 3000 ft., vii. 1933, long. 
4*63 mm., lat. 2-72 mm. (Size range : 5-0 > 3-0-4*09 : 
2-71). 

Head black, anteriorly somewhat rufescent, finely and 
rather densely punctured, each puncture with two diver- 
gent impressed lines that may or may not reach their 
neighbouring punctures so that the surface has an incom¬ 
plete reticulation. Pronotum similarly sculptured but 
the tendency is for the divergent scratches seldom to 
reach a neighbouring puncture. Elytra with ten series of 
punctures which are not very large on the disc, but 
posteriorly and laterally they become larger and somewhat 
impressed in striee, particularly in the case of the sutural 
stria on the posterioF'declivous portion of the elytra ; the 
margins moderately explanate, especially posteriorly. 
Intervals flat, rather finely and moderately densely pune- 
tulate, each puncture, as on the head and pronotum, with 
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two very short divergent scratches. Prosternum weakly 
teotiform longitudinally in the middle line. Raised keel 
of the mesosternum rather naifow, rounded, anterior 
“ arrow-head ” oarina rather oompressed. Mesofemora 
strongly and moderately densely setigerate-punotate, 
metafemora more weakly and sparsely so. Three basal 

Fig. 4 a. Fig. 4 6. 



Fig. 4 a. -Daofyloatorum papuenst, Bp. n. 

Fig. 4 6.— D, waigeuen**., tp. n. 

segments of the post-tarsus progressively shorter. Pos¬ 
terior dorsal edge of the metafemora with a band of 
irregularly placed, rather dense, backward-projecting 
short bristles. ^Edeagus rather distinct from all others of 
the group except the following species. 

Daotylosternum waigeuense, sp. n. (Fig. 4 6.) 

Oblongo-ovale, sat oonvexum, supra nigrum, sat expianatum ; 
antennis novem articulatis, clavA laxe articulate, palpisquc 
rufo-fiavis. Elytris decern-seriatis, haud canaliculatis ; pro- 
sterno in medio vix longitudinaliter tectiforme ; segmento 
hasali abdominis in medio longitudinaliter carinato ; mento 
quadrato, antice mediocriter exoavato, postice lateribusque 
sat dense rugoso punctate ; mesofemoribus subtus sat dense 
fortiterque setigero-punctatis, longitudinaliter distinote reti- 
culatis ; metafemoribus subtus sparse tenueque punctatis, 
minus distinote retioulatis ; tarsis brevibus, posteriorum 
articulo primo, secundo tertioque simul sumptis fere tequale. 

Dutch New Guinea (North) : Waigeu, Gamp Nok, 
2500 ft., iv. 1938 (Mies L. E. Cheesman Coll.). 

Type : unique, long. 4*36 mm., lat. 2*72 mm. 

Black, shining. Head finely and densely punctured, with 
a reticulation of divergent scratches from each puncture 
that rarely reach a neighbouring puncture; pronotum 
similarly, but a little less closely punctured. Mentum 
quadrate, excavated in front, the exoavation finely, but 
not very sharply reticulated, the remainder of the surfaoe 
rather strongly but not coarsely rugose-punctate. Elytra 
IQ-seriate-punctate, only the sutural on the declivous 
portion becoming obscurely striate, the punctures not 
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increasing much in size posteriorly or laterally, generally 
separated by one-and-a-half to two times their diameter. 
Intervals flat, on the disc sparsely, laterally and posteriorly 
more densely finely punctured, with the divergent scratches 
almost forming a reticulation in the area between the 
anterior part of the tenth series and the false margin. 
Mesosternum much laterally compressed, so that the raised 
longitudinal portion is distinctly carinate, not rounded or 
tectiform. The carina continues over the anterior half 
of the raised (inter-coxal) portion of the metastemum. 

This species is rather similar to the preceding one in 
size and form. The uniformity in size of the serial punc¬ 
tures is easily noticed on a comparison. The mdeagus is 
absolutely distinct. 

Bhombosternum, gen. nov. SphcerMblnarum 

Capita ante oculos marginibus rectis, non angulatis ; ooulis 
parvis ; antennis novem-articulatis ; prosterno ante ooxas 
longe extenso ; mesostemo in medio longitudinaliter elevato, 
lateribus non abrupte declivis, antice carinft late oapite 
sa gg itarii formante; scutello longitudino latitudine fere 
a^quale ; elytris deoem-stn'atis, secundo tcrtioque postioe 
abbreviatis; segmento basali abdominis in medio longitu- 
dinalitcr oarinato ; tarsis brevibus, articulis tribus basaubus 
fere mqualibus; metasterno lincis jiost-curvatis ad medium 
metepistemi attingendis. 

Genotype : Dactyloatemum wagneri Knisch. 

This new genus is erected for two species, wagneri 
Knisch and birmaneme, sp. nov., which cannot belong to 
Dactyloatemum, s. str., by the morphology of the meso- 
and metastema. The very wide “ arrow-head ” of the 
mesosternal transverse carina and the sloping sides of the 
mesosternal elevation, coupled with the flat or broadly 
opnvex metastemol tabella without laterally compressed 
intermesocoxal process, and the backward-ourving “ false 
sutures ” of the metasternum, that reach to at or beyond 
the middle of the metepistemal-metasternal suture, are 
evident generic distinctions. The new genus runs to 
Protoatemum-Blanodium couplet 15 of d’Orchymont’s 
key to the genera of the Sphasridiinae, and appears to be 
oloser to Blanodium by the greater development of the 
“ false suture ” (the “ car^ne oourb6 ” of d’Orchymont), 
but it is evidently quite separate from that genus by the 
definite “ arrow-head ” shape of the anterior oarina of the 
mesosternal elevation, 
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On the other hand, the genus approaches Mwcetum in 
the strong development of the femoral ridges (the “ bfit^es 
^morales ” of d’Orchymont) right up to the mesocoxal 
cavities, whereas in Blanodivtn these fade out before 
reaching the coxal cavities. 

This is an interesting development in the phylogeny 
of the Sphaeridiime, in which the final laterally compressed 
arrow-head ” type of the mesosternal elevation seen in 
Dactylosternum is definitely indicated. 

Rhombosternum btrmanense, sp. n. 

Ovale, supra nigrum, sat convexum, ext us vix explanatuni ; 
capita sat erebre punctato, antice rnfeacente; antennis 
novem-articulatis, clav& laxe articulate, palpisque rufo- 
flavis ; mento subquadrato, antice exeavato, sat erebre 
punctato, interstitiis reticulatis ; pronoto transverso, erebre 
punctato ; prosterno in medio antice longitudinaliter cari- 
nato, antice dentato ; elytris decern-striatis, secundo antice* 
ut alteris long©, intervallis planis, sat dense sat fortiter 
punctatis ; mesostemo in medio ante ooxas sat elevato, 
antice carin& sat late capite saggitarii formante, anticem et 
posticem sat longe longitudinaliter carinato ; metastemo 
haud carinato, aream vagara rhomboidalcm fortiter punc- 
tatam formante ; mesofemoribus subtus punctiH fortis parce, 
prtecipue versus basin, dispositis ; segmento basali abdominis 
in medio longitudinaliter carinato ; tarsis brevibns, articulis 
quattuor basalibus posteriorum sub-a j qualibus. 

Burmah : Ruby Mines District (Doherty, Fry Collection ), 
4 specimens. 

Type : $, long. 3*36 mm., lat. 2*09 mm. 

This species is very similar to wagneri in size and form, 
but may readily be distinguished by the fact of the second 
stria as long aB the rest, not anteriorly abbreviated as in 
wagneri . The prosternal carina is less developed, fades 
out without reaching the apex, the mentum is dull, 
reticulate, whereas in the compared species the interstices 
of the punctures are strongly shining. 
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LXX. The Insects of Norfolk Island, including a Pre¬ 
liminary Report on a recent Collection. By C. N. 
Hawkins, F.R.E.8. 

(Figures in braoketa, thus: ( 7 ), refer to the Bibliography 
at the end of this paper*) 

Professor G. D. Hale Carpenter has recently obtained 
through the “ Island Fauna Fund ” of the University of 
Oxford, aided by a grant from the Royal Sooiety, a 
number of insects from Norfolk Island, collected by 
Mrs. Ida McComiBh, wife of Capt. J. D. McComish, and 
the opportunity has been taken in this paper to collect 
together, from various scattered souroes, all available 
information as to the insect fauna of the island, and at 
the same time to endeavour to deal, so far as is possible 
under present war conditions, with those insect orders 
represented in Mrs. McComish’s collection. Owing, how¬ 
ever, to these same war conditions and the consequent 
dispersal of, and difficulties of access to, collections mid 
literature, it is very possible that I have overlooked some 
previous records, and that some species now noted as 
unidentified are, in fact, already known and recorded from 
this locality. So far as Mrs. McComish’s material is 
concerned, this paper is, to a considerable extent, really a 
c omp il at ion of information and identifications supplied 
by experts in the various orders; but with regard to the 
Lspidoptera I have had a much more personal port in 
working out the material, and must, therefore, accept 
Ann. & Mag. NHist.Ser. 11. Vd.it. 80 
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most of the responsibility for any errors which, unfor¬ 
tunately, may have occurred. Generally speaking, the 
insect fauna of this somewhat remote island appears to 
have been but little worked, and it would undoubtedly 
well repay a much more intensive collecting effort. As 
to the economic matters touched on in this paper, it is 
hoped the notes may be of some assistance to cultivators 
on this and neighbouring islands, but much useful further 
information on this aspect of the various species oan be 
obtained from such works as the ‘ Handbuch der 
Pflanzenkrankheiten,’ by Dr. L. Reh and others, Berlin, 
1932; Metcalf and Flint’s ‘ Destructive and Useful 
Insects,’ New York, 1928; Henry L. Sweetman’s ‘ The 
Biological Control of Insects,’ New York, 1936; and 
many of the Bulletins of the U.S. Department of Agricul¬ 
ture. Before ending these introductory remarks I must 
gratefully acknowledge much kind help in their various 
spheres by the following gentlemenCapt. N. D. Riley, 
Sir Guy A. K. Marshall, Drs. K. G. Blair, O. W. Richards 
and J. Smart, Messrs. G. J. Arrow, G. A. Bisset, W. E. 
China, H. St. J. K. Donisthorpe, A. G. Gabriel, D. E. 
Kimmins, F. Laing, M. E. Moaely, G. E. J. Nixon, L. B. 
Prout, H. Stringer, G. Talbot and W. H. T. Tams. 

LEPIDOPTERA. 

Mrs. McComish’s collection consisted of 52 specimens 
of Rhopalooera belonging to 4 species, and 159 specimens 
of Heterocera belonging to some 29 species (a few speci¬ 
mens of Tineidee are so badly worn and damaged as to be 
quite unidentifiable). Evidence of the probable value of 
more intensive collecting in this island, even in such an 
Order as the Lepidoptera, may be Been in the fact that 
whereas Meyriok (i), Olliff ( 2 ), Turner (4 and 5 ), Water- 
house and Lyell ( 6 ), and Scott ( 8 ) together reoorded 
45 species (including two indeterminable) of Lepidoptera, 
the present collection contains some 33 species, of whioh 
11 only, i.e. Papilio amphiaraus Feld, {ilioneue Don.) ( 2 ), 
Cepora perimale penmate Don, (3 and 6 ), Agrotie ipeilon 
Hufn. (ypeilon Rott.) ( 4 ), Leucania vnipwncta Haw. ( 4 ), 
Proxenue tenuis Butl. ( 4 ), Xanthorhoi eodaliata Wlk. ( 4 ), 
Scopula rubraria Dbld. ( 1 , 2 and 4 ), Diaecmia ddoeticha 
Turner ( 5 ), Hymenia, recwvaUs Fab. (as fcudalis Oram.) 
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( 4 ); (Jrocidoeema plebeiana Zell. (4), and Opogona'omascopa 
Meyr. ( 4 ) axe mentioned in the earlier lists. Of tike 
PyraliduB previously recorded but not included in the 
present collection, Meyrick ( 1 ) records Trichophysetie 
neophyla Meyr. and Turner ( 4 ) gives T. cretacea Butl. 
Sampson regarded neophyla as a synonym of cretacea ; 
but Tams ( 7 , pp. 256,257) agrees with Meyrick in rejecting 
this view.and holds the opinion that in the present instanoe 
Turner was probably misled by Hampson, and that, not 
having seen Japanese specimens of true cretacea, he 
misidentified his Norfolk Island material as cretacea Butl. 
when it should really have been recorded as neophyla 
Meyr., thus agreeing with Meyrick’s own record from the 
island. Again, Meyrick ( 1 , p. 239) records Diasemia 
grammalis Dbld. from here, but from his remarks it seems 
almost certain that his specimen was really the D. delo- 
sticha subsequently described and named by Turner ( 5 ). 
If these views are correct it reduces the total number of 
previously recorded species to 43. In addition to this, 
amongst the Rhopalooera previously recorded Olliff ( 2 ) 
gives Damans plexippus Linn. In all probability the 
Bpecies really meant was D. menippe Hb., which is 
included in the present collection, the error having arisen 
through the past confusion of names. On these assump¬ 
tions the total number of species now listed as oocurring 
in the island is 64, of which 10 are still undetermined. 
Owing to the present conditions, and on account of the 
small quantity and poor condition of some of the material, 

I have not described or named any new species on the 
present occasion, though 1 Suspect there are one or two, 
as indicated in the “ List.” As to the arrangement of 
this section of the paper, 1 have given in the first place, 
so far as I have been able to traoe them, a complete list 
of all the lepidopterous species now and previously 
reported from the island; also particulars of some 
spe cime ns already in the British Museum which it is 
denied to take this opportunity of placing on record, 
with bionomic and collecting notes relating to those 
species obtained by Mrs. MeComish, and inducting a 
description of the male of Cepora perimale perimale Don. 
and biological notes on some of the other species. This 
is followed by a distribution table, and finally, there are 
some notes on apeoies of economic importance. It is 

60 * 
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hoped thiB may render the present paper of greater value 
to future workers. 

List of recorded Species, including those in Mrs. McComish's 
Collection (marked with a *), and specimens in the 
British Museum (marked “B.M.”). 

(All dates are for 1939.) 

RHOPALOCERA. 

Danaid®. 

Danavs plexippus L. (2). Almost certainly an error for 
next species owing to past confusion of names. 

*Danam menippe Hb. and pupae. 2 2. ii., 150 ft., in 

" Rooky Point Reserve,” and 6<f, 6 $ and 24 pupae 
bred during March and April from ova found at 300 ft. 
on Oomphocarpvs physocarpms E. Mey. Also B.M.. 

2c?, 19- 

Nymphalid®. 

Pyrameis itea Fabr. (2). 

Hypolimnas bolina L. (2). Recorded aB Diadema 
bolina L. 

Lye® old®. 

*Zizera labradus Godart, t subsp. nov. 6 <$, 2. ii.. 
150 ft., flying among grasses on “ Rocky Point Reserve.” 
Also B.M., one specimen labelled “ phsebe Murray ” sed 
queere. 

Merita. 

Anaphseis jam Sparr. ( 2 ), .Recorded as Pieris java 
Sparr., but oould hardly be 'typical jam. B.M. has 
1 cJ and 3 $ of subsp. peristhene Bdv. from this island. 

*Cepora perimale perimale Don. ( 3 ) and ( 6 ). 5 <J, 2 . ii., 
150 ft. in “ Rocky Point Reserve ” ; 1 20 . ii., 300 ft., 

in “ Pine Avenue,” and 1 <?, 4. hi., 150 ft., among shrubs, 
all more or less worn. . Recorded by OUiff ( 3 ) as Belenois 
perimale Don. and by Waterhouse and Lyell ( 6 ) as Huphina 
perimale Don. 

This species was originally described and figured by 
Donovan ( 33 ) front a female specimen, but no exact 
locality was given, though he purported to be dealing 
with Australian insects only. As to this, Waterhouse ana 
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Lyell ( 6 ) remark : “ The butterfly there figured is not 
Australian. Previous writers have supposed that it came 
from New Caledonia, but we have specimens from Norfolk 
Island agreeing exactly with Donovan’s figure. As 
Donovan described other Norfolk Island butterflies as 
Australian, the origin of perimale can no longer be 
doubted.” Olliff ( 3 ) had recorded it from Norfolk Island 
in 1889. The present collection contains seven specimens 
of the male of this species, and although all are more or 
less worn, it seems worth while to give a short description, 
as they are, presumably, of the typical subspecies and 
appear to differ somewhat from the males of other sub¬ 
species. 

Description of Male.—Above.: Forewing white with 
slight creamy tinge; costa narrowly (usually to cell aB 
far as base of 10 and then to 10 ), and apex and termen 
broadly and irregularly, brown-black ; the inner edge of 
the terminal brown-black area varying somewhat in 
shape and position, but usually extending from the costa, 
at about 7/12ths, to the termen just before the 
torous, not sharply outlined owing to the admixture, 
towards the edge, of a varying quantity of white scales 
amongst the black, and wavy. Base, and basal portion 
of 9, dusted brown-black. An incomplete series of 
irregular subterminal, oval or shield-shaped spots, the 
latter having the apices pointing towards the termen. 
Hindwing white; termen very narrowly brown-black; 
base dusted brown-blaok, the brown-black (which often 
looks quite grey owing to the intermingled white scaling) 
projecting about, or more than, half way to the tornus, 
especially between 1 and 2 . 

Beneath : Forewing white, with greenish tinge in cell; 
costa, apex and termen grey-brown, the grey-brown area 
corresponding to the brown-black area of the upper 
surface; apex suffused also with pale red-brown; an 
incomplete series of obscure and irregular subterminal 
white spots ; base strongly dusted golden-yellow. Hind- 
wing pale yellow-brown; an irregular band or series of 
more or less connected spots very roughly following the 
line of the termen at about 7/9ths, grey-brown; 
this irregular band evidently represents the inner edge of 
the brown terminal areas of other subspecies such as 
scyUara Macleay and latilimbaki Butler. 
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Papillonldte. * 

+Papilio ampkiamus Feld. (ilwmus Don.) (2). 1<J, 
4. ill., 160 ft., amongst shrubs. Also B.M., 2,$ and 2$ 
of subsp. ilioneus Don. 

Papttio macleayanus Leech (8). 


HETEROCERA. 

Aretiidte. 

Utetheisa pulcheUa L. ( 2 ). Recorded as Deiopea pul 1- 
chella L. Probably pulchelloides Hmpsn. (teste W. H. 

T. Tams). 

Nesiotica cladara Turner ( 4 ). 

Agrotldffi. 

Aomotinji. 

*Agrotis ipsiUm Hufn. ( 4 ). 7 Feb., March, April, 

May, Sept, (two) and Oct.; 9 9 , March (two), April, 
May, June, Sept, (three) and Oct.; all at 260-300 ft. 
Recorded as A. ypeilort Rott. 

Hadksisx 

Leucania loreyi Dup. ( 4 ). Recorded as Cirphis loreyi 

Dup. 

* Leucania unipuncta Haw. ( 4 ). 1 <$, 18. viii., 900 ft., 

among dry leaves on Mt. Pitt; 1 <$, 25. ix., 300 ft., in 
house. Recorded as Cirphis umpimcta Haw. 

Aottomorisjs. 

Prodema lifaira Fab. ( 4 ). 

*8podoptem nttbes Guen. 1 <£, 2. ii., 300 ft., from grass 
in “ Rocky Point Reserve ” ; 1 1 . vi., 800 ft., at light 

in house. 

Perigea illecta Wlk. ( 5 ). Reoorded be P. capensis Gn., 
but see Tams ( 7 , p. 201). 

*Proxenus tenuis Butl. ( 4 ). 1 <J, 18. ix., 800 ft., at 
light in house; 1 $, 7. v., 300 ft., in house. 

*My4na thoracica Moore. 1 $, 2. x., 300 ft., at light in 
house, 
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Ca.toca.luub. 

AchtBa melicerta Dr. ( 2 ). 

*Mocis frugalis Fab. 1 3. ii., 300 ft., in house 

1 9, 2 . ii., 300 ft., from long grass in “ Rocky Point 
Reserve ” : 1 $. 27. Hi.. 300 ft., in house. 

Plubunm. 

*Plusut chakites Esp. 1 $ and pupa and 1 9, bred 
from green larv*e found on lettuce in mid-June, at 300 ft.; 
1 <J, 14. vii., 250 ft., at light in house; 1 9. 20. vii'., 
250 ft., in garden ; I 9 . 1. x.. 300 ft., in house. 

OpUt OSRINAc. 

*Dasypodia sde.nophe.ra Guen. 1 cj, 2 9. late March, 
300 ft*, at light in house. 

*Rivula, sp. I (J, 12. vi,, 950 ft ,, on leaf of Rhojtalmtylis 
hauri H. Wendl. & D. 


HYPBNIBAi. 

. HydriUodes lentalia Guen. ( 4 ). > 

*Hydrillodes sp. I (J, 7. ix., 300 ft., at light in. house. 
In poor condition, but apparently not H. lentalis Guen. 
Hypena tnasurialis Guen. (==ferriscitaUs Wlk.) ( 4 ). ; 

*Hypena sp. 1 12. ii.; 1 (J, 2. vi. and 1 9, 26. ix., 

all at 300 ft. in house. Those may be a form of the last 
species. 

, Sphlngidffi. 

Herat, convolvuli L. { 2 ) and ( 4 ), Recorded by OUiff ( 2 ) 
as Protoparce convolvuli L. var. distant Butl. 

Geomstrlda. 

Hbuitbiuub. 

*Agathia distributa T. P. Lucas. 2 9, 8. iii., 350 ft,, 

at light. Probably a new subspecies {teste L. B. Prout). 

* 

Stxrhhinm. 

*Scopula rubmria Dbld. ( 1 ), ( 2 ) and ( 4 ). 1 .<$, 1 9, 2. ii., 

300 fit., from long grass at V Rooky Point Reserve ’'; 
5 <J, 2 9, 8 . w, 300 ft., at light in house ; 2 <J, 4 9, 14. vii., 
800 ft., at Hght in house. Reoorded as AcidaUa minima 
Dbld. 
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Scopula hypochra Meyr. ( 4 ). Recorded as Acidatia 
hypochra Meyr. 

*Scopvia, sp. n. ? 2 $, 26. ix., 300 ft., at light in bouse. 

This appears not to be the last-mentioned species. 

Lawstusm. 

Chloroclyatie laticostata Wlk. ( 4 ). 

*XanthorhoS aodaliata Wlk. ( 4 ). 2 $, 25 ft 27. ix., 

300 ft., in house. Possibly a new subspecies (taste L. B. 
Prout). 

• OgOUBTIUSX. 

Oleora idiocrosm Turner ( 5 ). 

Pyralidse. 

CtUMBlSX. 

(JmmbiiK cuneiferett'us Wlk. ( 1 ) and ( 4 ). 

*Cnmbm sp. A number of specimens, all badly worn, 
of both sexes, flying over a creek or at light in the garden, 
29 April and 1 May, or at light in the house on 14 July 
and 1 Oct.; all at 250-300 ft. This may be the last- 
mentioned species, but I think not. There are no 
specimens available for comparison at present, and these 
are too worn for determination by description alone. 

Pbtcitisx. v 

Crocydopom cinigerella Wlk. ( 4 ). 

Endotricbwx. 

Triehophysetie neophyla Meyr. ( 1 ) and T. cretaoea 
Bull. ( 4 ). See my note on these two species in the early 
part of this paper. 

Endotrieha dyschroa Turner ( 5 ). 

ScOPARIINM. 

Seoparia tritocirrha Turner ( 4 ) and ( 5 ). 

*8eopana sp. 3 Sept., 300 ft., at light in house. 
Judging from the description only, these are not the same 
m the last-mentioned species. 
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Pyraustism. 

*Srcta wnatalis Dup. 1 2 . ii., 300 ft., from long grass 

on “ Rooky Point Reserve.” 

Diasemia grammalis l)bld. (i). Prom Meyrick’s own 
remarks at p. 239 when recording this species, it is almost 
certainly an error for the next species. 

* Diasemia delosticha Turner ( 5 ). 2 9, 12 . iv.; 1 3 . v. ; 

4<J, 2 ?, 2. vi. ; 1 9 , 21. vi. ; 2 <J, 8 $, 14. vii. ; 1 <J, 16. 
ix.; and 1 9, I ■ x. All at 250-300 ft. at light in house 
or garden. 

*Hymenia recurvtUis Pab. ( 4 ). 2 9 , 12 & 18. iv., 

300 ft., at light in garden ; 1 9, 7. v., 20 ft., bred from 
green larva found on Tetragrmia expansa. Murr. Recorded 
as H. fascialis Cram. 

Oodara cornalis Qucn. ( 1 ). ? --Crocidolmnia binotalie 

Zeller. 

Acharana. licarsisalis Wlk. ( 4 ). 

* Mar garania sp. 1 9 , 15. i., in house ; f and 9 taken 
in cop. at light in house 20, iii. ; all at 300 ft. 

Tortrieid®. 

Tortricinm. 

Capua aridella Turner ( 5 ). 

Tortrix sp. ( 4 ) and ( 5 ). 

*Tortrix sp. 1 very worn 24. vi., 250 ft., on a rook 
in' damp gully. Possibly the same speoies as the 2 9 
recorded by Turner as not determinable. 

Schcenotene* cajmosema Turner ( 5 ). 

Eucosmisx 

Acroclita macroma Turner ( 5 ). 

*Crocidosema plebeiana Zell. ( 4 ). 1 worn <$ 29. vi. 

250 ft., beaten from bushes; 1 worn 9< 12 . iv., 300 ft., 
at light in garden. Recorded as Encosma plebeiana Zell. 

Polychrosis botrana Schiff. ( 4 ). 

Argyroploce iUe.pida Butl. ( 4 ). 

Tineld®. 

OSLBCmiKM 

Brachmia sp. ( 5 ). Said to be closely allied to arotrssa 
Meyr. from Ceylon and India. 
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(Josmoptbryqism. 

*Coumopteryx mimetis Meyr. ? One specimen without 
body or’ head, 29. iv., 250 ft., flying over oreek in wet 
weather. ? This species or introduced. 

EixomariNM. 

\ 

*Elarhiata archseonoma Meyr.? 1 cJ, 29. vii., 250 ft., 
beaten from bushes. 


Plvthllinm. 

*PluteUa tnactUipennia Curt. 1 y, 15. iv., at light in 
garden ; 5 specimens bred 1. vii. from green larvae found 
on* cauliflowers; and 1 <$. 5. vii.. on Mar a,via amn- 
dinacia L. 


LrOSMTUVAS. 

t*Opoyona omascopa Meyr. ( 4 ). 1 19, 15. iv.. 

300 ft., at light in garden ; 1 9 , 14. vii., 250 ft., at light 
in house. Recorded as Hieroxestis omaacopa Meyr. 

Mrs. McCcmish’s specimens are referred to this species 
with some, doubt. 


TunaxM. 

*Monopia vivipara Soott ( —imlioreUa Wlk.). 1 9, 
21 . vi., in house. 

Tinea capnitis Turner { 5 ). 

*Tinea sp. Ten doooons and empty pupae found 
2. v., hanging under sheif in shed, 300 ft. 

•Also nine very worn Tineidse quite indeterminably. 


Biological Notes ok some of the Species oaftttbbi> 
by Mbs. MoComish. 

In the above list I have given fairly full records for 
the various species, since they serve to show how 
restricted the collecting was—mostly in and around the 
house, with a few trips further afield, such as to Mt. Pitt 
and “ Rocky Point Reserve.” , 
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The records also furnish a certain amount of information 
as to life-histories and habits which may be of some 
interest, and in this connection the fact that over almost 
the whole period of collecting, from . 15. i. 39 (Mar- 
garonia sp., $) to 2. x. 39 (several species), observation 
was maintained in one area, while probably a disadvantage 
so far as the total number of curacies recorded is concerned, 
gives a better idea of incident* in the case of such 
species as have been taken. The following will serve as 
examples 

Damns menippe. taken 2. ii. 39. Imagines bred 
March and April 1939. 

Agtostis ipsilov. Taken during every month over the 
whole period of observation, except in January, July and 
August. 

Spodoptera nnbts. 2. ii. 39 and 1. vi. 39. 

Proxenus tenuis. 7. v. 39 and 18. ix. 39. 

Plusia chalcites. Larva* mid-June 1939. Imagines 
July 1939-and again in October 1939. 

Hypena sp. 12. ii. 39, 2. vi. 39 and 20. ix. 39. 

Scopula rvbraria. Both sexes. 2. ii. 39, 3. v. 39 and 
14. vii. 39. 

(Irainbus sp. April-May, July and October 1939. 

Diasemia ddosticha. + 1 ?, 12. iv. 39 ; 3. v. 39 ; both 

sexes in June and July 1939: lcJ. 16. ix. 39 and l? r 
1.x. 39. 

Plutella mac.ulipennis. April and July 1939. 

Opogona omascopa ( April and July 1939. 

Some of the above species may be, and probably are, 
continuously brooded in the island, but the records 
indicate that others have two, or at most three, definite 
broods during the period under review. 

Most of the remaining species taken by Mrs. McComish 
appear to have occurred during one comparatively short 
period only in each case. 

The following table will give some idea of the dis¬ 
tribution of the species recorded as occurring in Norfolk 
Island. The British Museum has been utilized for 
localities in some cases. Letters in brackets, thus (a), 
before the name of a species refer to the notes, at the end 
of this table. 
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(a) Damaus plexippus . 

(b) M msnippe . 
Pyramsi * itea . . . 


x t 


(e) Hypolinma» bolina ... x 

Zizera lahradue . 

Anaphmis java . X 

Oepora perimalc . 

Papilio amphiaraus . 

,, macleayanua . . x 

(d) Utethdsa pulchella . 

NesioPica oladara. 

Agrotis ipsilon . 

Leuoania loreyi . 

„ unipuncta . 

(a) Prodenia Utura . 

Spodoptera nubs* . 

<d)‘ Perigea iUecta . 

Proxenus tenuis . 

JSlydna tKoracica . 

(f) Aohssa rnslicerta . 

(g) Mods frugaHs . 

fh) Plusia chaldtes . 

Dasypodia selenophora 
Rivula ap. 

HydriUodes Isntalis ... X 

M »P. 

Hypena masurkUis ... x 
*« «»p. 

0) Borse convolvuli, 

<j) Agathia distributa . 

Scapula rubraria . 

♦, hypockra 


»* »P- 

OMoroolystis ktiicostata 
fk) Xanthorhof sodaliata .. 

Olsora idioorosM%. 
Crambo* cundfsrtUus . 
*p. 



New Zealand. 
Malay Archipelago. 
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Crocydopora dnigereUa . . .. 

TrichophyeeUs neophyla . . . . 

„ cretaoea . . 

Endotrichu dyschroa. 

Scoparia tritocirrha. 

tp * P - 

(1) iPrcta ornatalis . 

Diasemia (jrammali* . 

,, dalosticha 

(1) Hymtnia recurvali* . X 

Godara comali* . 

Acharema licarautali* . 

Margaronia sp. 

Capua aridtUa . X 

Tortrix 8pp. 

Schaenotcne# capnottetna X 
Aoroclita macrotna ... x 

(m) Orooidoeema plcbeiana . 

Polychrome botrana . 

(n) Argyroploce Ulepida . 

Brachmia sp. 

Oo&mopteryx tnimetis. 

ElaehUta archwonoma . 

PluUlla maculipennie . 

(o) Opogona otnoecopa . 

Monopie vivipara . 


(p) Tinea capnitie and sp. 



(a) Ranges from India, east to Celebes. 

(b) Also occurs in N., S. and C. America and W. Indian Islands. 

(o) A very widespread species with many subspecies, ranging from 
Madagascar eastwards in the warmer regions. 

(d) Distribution doubtful owing to oonfuaion of species in records. 

(e) Also recorded from many places in India, Asia, Africa. New 

Guinea, etc. 

(f) Also in India, Philippines, New Guinea, etc. 

(g) Also in Africa, India, Borneo, etc. 

(h) Almost cosmopolitan within climatic range. 

(i) Habitat, Eastern Hemisphere except higher altitudes. 

<j) Also in New Guinea and Admiralty Islands, 

(k) Also in Papua. . t _ 

( l ) Mery widespread m tropical and sub-tropical regions. 

(m) Original home is said to have been probably 8. America. 

fa) Many other localities have been reported, but. ? same spades. 

(o) Also'in S. Africa, Rodrigues and Mauritius. 

(p) Genus cosmopolitan 
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Species of Economic Importance. 

Of the above-mentioned species, 21 have been recorded 
as pests of economic importance, t. e. :— 

Danaue menippe . on “ Uganda Hemp ” (Aedepias semi- 
Innata). 

Zizera labradve, on Lucerne. 

Ute.the.iea pulchella on “ Sann Hemp" (Crotalaria 
junica and ('. striata) in Jndia ; also recorded as feeding 
on Sugar-cane. Cinchona, etc. Some of these records 
may refer to U. pulchslloides : see Tams ( 7 ), p. 176. 

Agrotie ipeilon, on 'tobacco. Potato, Crucifer®, Cotton, 
etc. 

Leucania loreyi, on Rice, Sugar-cane and Maize. 

Leucania unijmncta. on Sugar-cane, Maize, Millet, Oats, 
Rice, Wheat, etc. 

Prodmia litura, on Sugar-cane. Maize, Cabbage. Potato, 
Rice, and many other plants. 

Perigm illecta, on Acanthace®, etc. 

Acata melicerfa, on Castor-oil tree. 

Mode frugalie, on Sugar-cane, Sorghum, Millet, Rice. 

Plusia chalcites, on Tobaoco, Corn, Maize, Potato, 
Tomato, etc. 

Htree convolvuli, on Sweet Potato and “ Til ” (Semmum 
indicum). 

Chloroelystis laticostata, on Cherry. 

Erota ornatali8, on Ipomsea triloba. 

Hymenia reourvalie. as H. fascialie Cram.; “ Hawaiian 
Beet Webworm,” as a pest of Beet, Maize, Cuourbitaoe® 
and AmaraeUkue. 

Oodara comalie, on Horse-radish and Turnip. (Note. 
Hampson treats this as a synonym of Crocidolomia 
binotalis Zell., an African species which has been recorded 
as a pest of Cabbage,) 

CrocidoserrM plebeiana, on Hibiscus, Cotton and other 
Malvaceous plants. 

Pclychroeis bottom, on Vine. 

Argyroploce illepida , on Cassia, Seebama, Orange, etc. 

PluteUa maculipertnie, on Crucifer*. 

Opogona omoscopa, on “Pigeon Peas ” (Cajanusindicus). 

In addition to the above, Spodoptera nvJbes, Elydna 
thoracica, Scopula rubraria, Scapula sp., Xanthorhoe 
eodaUata, Crambue omeifenUue, Crambus sp., Margaronia 
sp., Capua aridetta, Ttniriz spp., Elachisla archaonoma, 
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and the Tinea spp. are all allied to species whioh have 
been recorded as pests of various plants and substances 
at one time or another. 

Turner ( 5 , p. 288) mentions three species included in 
his list, Crocidosema (or, as he has it, Eucosma) plebeiana, 
Polychrosis botrana and Opogona (or again, as he has it, 
Hieroxeslis) omoscopa , which have been artificially intro¬ 
duced, and says that “ possibly others ” should be included 
in this category. The above list of species of eoonomic 
importance includes no less than 12 out of the 33 speoies 
listed by Turner (4 and 5 ), while six more are included 
amongst those related to reoordcd pests. Of other 
species, previously recorded by Meyrick ( 1 ) and Olliff ( 2 ), 
three are included in the above “ economic ” list, while 
of the 22 species now recorded for the first time (so far 
as is known) six appear in the “ economic ” list and eight 
are amongst those related to recorded pests. 

From tins it would appear highly probable that a 
much larger percentage of species than that suggested 
by Turner is due to artificial introduction. 

TRICHOPTERA. 

Mrs. McComish’s collection contained but two Tri- 
ehoptera, and these proved to be males belonging to 
the family Leptoceridse, subfamily Tripleotidinse. The 
species has been determined by Mr. M. E. Mosely as 
Triplectides ce.phalotes Walker. This iB a New Zealand 
species and a new reoord for this locality. Tillyard ( 31 ) 
also records for the island “ Noianatolica magna Walker : 
.... a single female in good preservation.” “ A very 
common Australian species.’* As to this, Mr. Mosely 
states that the $ of this species (now known as 
Triplectides magna Walker) is indistinguishable from that 
of T. cephalotes, and that it was probably a mistaken 
identification for the present species, which has been 
determined upon examination of the genitalia. 

HYMENOPTERA. 

In this order Mrs. McComish’s collection contained a 
c onsider able number (some 370 specimens) of Formiooidea 
and 57 specimens belonging to other families. The 
Formiooidea have been dealt with in a,separate paper by 
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Mr. H. St. J. K. Donisthorpe (8 a), and reference may also 
be made to papers by W. M. Wheeler (28) and (28 a) for 
previous records, etc., but it has proved to be impossible 
to deal adequately, under present conditions, with the 
other groups. Although, therefore, a few of her speoieB 
have been identified and generic names obtained for a 
certain number of others, many, unfortunately, have had 
to be left as determined to the appropriate family or 
subfamily only. 

The following is the complete list for the island so far 
as I have been able to ascertain, those species taken by 
Mrs. McComish being indicated with a * and endemic 
species by a 


ICHNEUMONIDEA. 

IehneumonldsB. 

Piupusx. 

*Xanthopimpla sp. 1 $. 

*Ecthromorphn sp. I 9- 

Ormolu*. 

*Ophion. 2 spp. 3 rj and 6 <J, 10 9 respectively. 
Cryptinas. 

* l 4 spp. 2 and 3 9- 

CaMPOPIMURM. 

** »p. 1 <J, l ?• 

Braconldae. 

Ac atrip*. 

*Microdus sp. 2 <$, 1 9- 

MiCBQQA 8TSBINM. 

*Apantelee sp. 1 <J. 

Apbidiixm. ■ 

*Aphidiua spp. 2 ex. (damaged). 

CHALCIDOIDEA. 

Chaloldtto. 

Ghaicie sp. near C: victoria Girauit and C. atratn 
Kirby (38). 
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CleonymidaB. 

Aplatygerrhus imperialis Dodd (38). 

Encyrtid®. 

Excyrtinje. 

*Metaphycus sp. 6 7 from two specimens of 

Saissetia coffeae (Wlk.) on Gotnphocarpvs physocarpvs 
(E. Mey.) and very near, if not actually, Metaphycvs 
lonn&bvryi (Howard) (teste F. Laing). 

Apheunjem. 

Aphelinus sp. Closely related to A . dies, A . pax and 
A. nor, all Girault species (38). 

Ectrominjk. 

Annsia viridiflava Dodd. (38). 

Mlscogasterid®. 

LBLAPINdi. 

lAtlap 8 trnncalipennis Dodd (38). 

Pteromaildee. 

*{ 2 spp. 1 J, 1 $ (damaged). 

Asapbtnm. 

Ophelosia lem Dodd (38) and Tomocera califomioa 
Howard (38). 

SpmSQWASTERiyj£' 

Polycystomyia benefica Dodd (38). 

Roptroobrirm. 

Pseiulmogmus fasciipennis Dodd (38). 

Eulophid®. 

Ophbunjnm. 

Sympiesomorpha norfolcensis Dodd (38). 

PROCTOTRUPOIDEA. 

Ceraphronid®. 

Ceraphron sp. ( 38 ). 

Arm. S Mag. N. Hist . Ser. 13 . Vol it. 61 
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Soeiionldn. 

Trimorus norfolcensis Dodd ( 38 ), T. Leai Dodd ( 38 ), and 
Hadrontus sp. olosely related to H. parvipennis Dodd ( 38 k 

Dlapriidse. 

Tetramopria plana Dodd ( 38 ), Phsmopria norfolcenaia 
Dodd ( 38 ), and Spilomicrus sp. very oloaely allied to 
8. gracilis Dodd (and ? that speoies) ( 38 ). 

As to the Chaloidoidea, Dodd ( 38 ) remarks that they 
“ show very close relationship to Australian forma.” 
but with regard to the Proctotrupoidea he says that they 
“ are, on the whole, widely separated from Australian 
relations ; the presence of wingless or aborted-winged 
forms is a typically insular characteristic'.” 

FORMIOOIDEA. 

Formiold®. 

PoNXRlt/JC, 

\Ponera le.se Forel, subsp. oculata Wheeler (28 a), 
and fP- mina Wheeler (28 a). 

mblyopone australis fir., subsp. c ephalotes Smith, 
var. norfolkensis Wheeler ( 28 ) and (8 a), 28 “ under 

deoayed palm-leaves, Mt. Pitt," 900 ft., 18. vii. 39. 

Myrmxcwm. 

*\Pheidole (Pheidole) am-pla Forel, subsp. norfolkensis 
Wheeler (28 a) and (8 a). 19 71V, “ dry season, under 

dry cow-dung," 300 ft., 3. ii. 39 ; 11 yy, 20 in a 
run at Kingston,” 10 ft., 29. v. 39 ; 0 “ diy season, 

on orohid flowers on Mt. Pitt,” 1000 ft., 28. i. 39 ; and 
very many <$<$ and winged $9 on wing and “ swarming,” 
v. and vi. 39. , 

Monomorium (, Lampromyrtnex ) Iseve Mayr, subsp. firater- 
culus Santsohi (28 a) ; also recorded from Lead Howe 
Island and Queensland. ‘‘^Probably introduced.” 

*\Monomorium { Notomyrmex ) sangumokntum Wheeler 
( 28 a) and ( 8 a). 12 $ 9 , "dry season, under decayed 
wood,” 300 ft., 7. iii. 39; and 10 “ on lower leaves 

of Salawum auriculatum Ait.”, 30 ft., 29. iv. 39. 

*1fOUgomyrmex matmi Donisthorpe, var. norfolkensis 
Donisthorpe (8 a). 1 winged 9 and about 40 3 $; $ and 9 
types in Brit. Mus.; “ swarming,” 300 ft., 28. vii. 39. 
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f Cardiocondyla nvda Mayr, subsp. nereis Wheeler (28 a). 

Tetramorium guineense Fab. (28 a). Also recorded 
from Lord Howe Island. 

f Tetramorium antipodium Wheeler (28 a). 

Strumigenys lese Forel (28 a). Also recorded from Lord 
Howe Island and Tasmania. 

UOUCBODKRINM. 

flridomyrmex alhifarsvs Wheeler (28 a). 

Form win. a. 

Paratrechina ( Nylanderia) vaga Forel. Also recorded 
from New Caledonia, Bismarck Archipelago, New Guinea 
and Juan Fernandez (28 a). 

Paratrechina (Nylanderia) ohscura Mayr. (8 a). IB 
“ on lower leaves of Solanum auric,ulatum Ait.”, 200 ft., 
6 . v. 39. This was the first record of the species for 
Norfolk Island. Also known from New Caledonia, New 
South Wales, Victoria and Queensland. 

VESPOIDEA. 

Bethylidse. 

Sclerodermas tuwfolcensis .Dodd ( 38 , at p. 184). 1 

apterous $, 1 macropterous i. Taken under deoayed 
leaves on Mt. Pitt , 1.000 ft., 12. vi. 39. “ As noted by 

Dodd, the species does not really belong to Sclerodermas, 
but this, and the allied genera, would have to be revised 
before a new genus could be erected for S. narfolcensis ” 
(per Dr. O. W. Richards, in litt.). 

Sierola sp. I $, “ Beaten from bushes ” 250 ft., 
25. vi. 39. “Also noted by Dodd (t. c. p. 186). Very 
many spp. are known from Australia ” (per Dr. O. W. 
Richards, in litt.). 


SPHECOIDEA. 

Sphegld®. 

Pisan spinolse Shuck. 1 <J, 3 $, “ Known from Aus¬ 
tralia and New Zealand ” (per Dr. O. W. Richards, in litt.), 

Exoept as indicated, there are no reoords of the hosts 
of parasitic species, as nearly all Mrs. MoComith’s speci¬ 
mens were either beaten from bushes or caught flying. 

61 * 
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Species or Economic Importance. 

Scleroderma* norfokensis (Dodd). Species of this genus 
are beneficial and \ mostly parasitic on wood-boring 
Ooleoptera. 

Metaphycua sp. M. lounaburyi (Howard) iB a well- 
known beneficial parasite and control of Saiaaetia olese 
(Bernard) (“ Black Scale ”), and all species of the genus 
are parasitic on Coccids of the same type. 

Tomocera califomica (Howard). Beneficial as a parasite 
of various Coccids, including Saiaaetia coffees (Wlk.) 
[=5. hemispherica (Targ.)] and S. olese. 

Apart from these, the majority of the Hymenoptera 
(other than the Formicoidea) noted from the island are 
parasitic upon Lepidopterous larvae, or on plant-bugs of 
one kind or another, and may therefore be regarded as 
beneficial rather than otherwise. 

COLEOPTERA. 

Mrs. McComish’s material included 236 specimens of 
Ooleoptera distributed amongst 18 families, some 31 
genera and 38 or more species. Quite a number of 
species have been previously recorded from this island 
by various workers, but since Olliff ( 2 ) wrote in 1888 
no attempt seems to have been made to bring the reoords 
together in any faunistic paper. 

The following is a list, with notes on distribution, etc., 
of reoorded species, those obtained by Mrs. MoComish 
being indicated by a *. All dates are for 1939. 


GamMte. 

Harpjjuhm. 

*Agonum Bp. 2 99 under wet decayed palm-leaves, 
Mt. Pitt, 900 ft., 12. vi. A widespread genus, in setts, lot. 

*Dicrochile sp. (probably sp. n.). 1 9 under decayed 
wood on Mt. Pitt, 960 ft., 4. v&. This is a large blackish 
species, some 18 mm. in length, and, judging from 
descriptions alone, appears to be new. Genus occurs in 
Australia, Tasmania, New Zealand and New Caledonia. 

*Chlagnius ophonoidea Fairm. (as peregrinua Laf.«=jpere- 
grinua Chaud.) (a), 1 $ under cow-dung, 300 ft., 3. ii.; 
1 $ under decayed vegetation, Mt. Pitt, 900 ft., 1939. 
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Also recorded from Lord Howe Island, New Caledonia, 
New Hebrides, Queensland and N^w South Wales. 

Diaphoromerus iridipennis Chaud. (as iripennis Ch.) ( 2 ). 
Also recorded from Lord Howe Island and Queensland. 

Gyrinldn. 

*Aukmoyyrus sp.? 39 examples in ripples of small 
oroek, 200 ft., 29. iv. This is mainly an African genus, 
but has representatives in Now Caledonia, Australia, 
Tasmania, etc. Mrs. McComish’s specimens may belong 
to a new genus and species (teste J. Hal four - Browne). 

Staphyllnidae. 

Oxytbunm. 

*Omalium (or 1 Phlceonomus) sp. 1 ex. beaten from 
bushes, 250 ft., 29. vi.. and 1 ex. in house. 300 ft.. 2. x. 
Cosmopolitan genera. 

Pmdxrihac. 

Astenus yuttula (-us Lea 1923) Fauv. ( 12 ). Also re¬ 
corded from Lord Howe Island, New South Wales, 
Victoria, S. and W. Australia and Tasmania. 

Medondebilicornis Woll. ( 12 ). “Introduced." Nearly 
cosmopolitan. 

Staphyunins. 

Metoponcus rufulus Broun, var. norfokensis Lea ( 14 ). 
Also recorded from New Zealand. 

Leptacinus opacipennis Lea ( 14 ). Cosmopolitan genus. 
PhiUmthus longicomis Steph. ( 14 ). “ Introduced." 
Cosmopolitan. 

Creophilus erythrocephalus F. ( 2 ). Also recorded from 
Tahiti, Chile, Tonga, New Caledonia, Australia and 
Tasmania. 

Albocbabwm. 

*Atheta, 2 spp. 4 ex. (3 in house), 300 ft., 28. viii., 
2. ix., 29. ix., and 1 . x. 

Corylophid® ( Orthoperldm). . • 

*6ericoderua sp. 8 ex. on drying botanical specimens, 
260ft., 2. vii. Cosmopolitan genus with several Australian 
and New Zealand species. 
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Ptlllld® (=Trtohopt«rygidie). 

Acrotrichia (as Trichppteryx) norfolkenaia Deane ( 26 ). 
An almost cosmopolitan genus. 

Hlsterid®. 

Acritus norfolcenais Lea ( 21 ). A very widespread genus 
in Europe. E. Asia, America, Australia, etc. 

Temnochllidse ( -Trogositld®). 

Leperina turbata Pasc. ( 2 ). Also recorded from 
Australia. Genus recorded from E. Asia, New Guinea, 
New Caledonia, Australia and New Zealand. 

Nltldulld®. 

Laaiodactylus calwu 1 Oil. ( 2 ). A widespread genus but 
mainly African. 

*Epurma (or near) sp. 1 ex. at light in house, 300 ft., 
8. vi. Cosmopolitan genus. 

Cuoujld®. 

Laemophlaeua norfolcenais Lea ( 18 ). Cosmopolitan 
genus. 

*Cryptamorpha desjardinai Gudr. 2 ex. in house, 
300 ft., 21. vi. and 2 . x. Cosmopolitan species carried by 
commerce. 

CoesineUld®. 

OoCVtXBLUNAL 

Rhyzobiua (as Rhizobiua ) erythrogoater Lea ( 18 ). Known 
from Norfolk Island only. Apparently mainly an 
Australian genus, aed quaere. 

Scymnua obacuripermia Lea ( 18 ). Known from Norfolk 
Island only. Cosmopolitan genus. 

Scymnua pumiUo Wa. (as flavifrona Blackb.), vac. 
norfolcemia Lea ( 18 ). Typical form recorded from many 
parts of Australia and Tasmania. 

* Scymnua, 4 spp. 15 ex. (2 spp.) and 1 larva, beaten 
from Orange-trees and Cordyline boueri Hook., 250 ft., 
25. vi.; 1 ex. on leaves of Bologhia lucufa Endl., 250 ft., 
22. iv.; 1 larva on drying botanical specimens, 250 ft., 
2 , yii, 

*Chilon^en*a polyneaiae Crotch (?) and var. 2 ex. on 
leaves of Red Guava, 300 ft., 16. iii.; ? ^duodeoim-. 




the Insects of Norfolk Island. 887 

punctata Fauv. from New Caledonia and Fiji Islands. A 
scattered genus in the Oriental and Pacific regions. 

Hydrophilldse. 

*Cercyon sp. 1 ex. in house, 300 ft., 0 . x. Almost 
cosmopolitan genus. 


Bostrychidse. 

Xylion (as Rhizopertha) sp., allied to X. {R.) coUaris 
Er. ( 2 ). Genus recorded from Africa, India, Java, E. and 

S.E. Australia, Tasmania. 

* 

Anobiid®. 

Asomisx. 

Promts marmoratus Lea ( 13 ). Genus also recorded from 
W. Australia, Pearson Island and Lord Howe Island. 

Dorgatouinx. 

Calyramaderus pulverulens Lea ( 13 ). An almost wholly 
American genus. 

Dorcatoma norfolcensis Lea ( 13 ). A widespread genus. 
Dorcatoma rhizobioides Lea ( 13 ). A widespread genus. 

Elaterids. 

ComDBRi NX. 

Olyphochilus basicollis Lea ( 18 ). An Australian and 
Tasmanian genus with three other species in Lord Howe 
Island. 

♦? Conoderus (as Monocrepidius) striatus Macleay ( 2 ). 
2 ex., 800 ft., 27. iii., and in house 24. ix. A world-wide 
genus with some lfiO Australian and Polynesian and four 
New Zealand species. 
tlonoderus sp. Closely allied to last ( 2 ). 

Lvdubx. 

Ochostemus norfolcensis Lea ( 18 ). Genus recorded from 
New Caledonia, Lord Howe Island and New Zealand. 
DieteniopAorus ramifer Each. ( 2 ). Australian genus. 

Buonemldss. 

,Fornax norfolcensis Lea (17 and 18 ). A genua of 
predominantly tropical distribution 
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Buprestid®. 

Melobaais purpurascens F. ( 2 ). Also recorded from 
Malay Archipelago. Predominantly Australian genuR. 

Tenebrionid®. 

Gonocephalum (as Hopatrum) insulanum Oil. ( 2 ). A> 
nearly world-wide genus with species in Australia, Lord 
Howe Island, New Caledonia, New Hebrides, Java, 
Borneo, New Guinea, etc. 

*Onathocerus comutus F. I $ in dead wood of Lagunarid- 
patersoni G. Don., 200 ft., 4. v. Cosmopolitan : carried 
by commerce. 

Mesotretis furmta Lea (18). Genus originally described 
from Australia. 

Mesotretis glabra Lea ( 18 ). 

Brachycilibe araucaria! Lea ( 18 ). Genus also recorded 
from Lord Howe Island and Tasmania. 

AravmricoUi ebenina Lea ( 18 ). Other species now 
known from 8 . Pacific. 

*Lorelu8 sp. 2 ex. in house, 300 ft., 24. ix. and 2. x, 
Genus recorded from Now Zealand, New Caledonia, 
West Indies, Central America. Brazil, Indo-China and 
Caroline Islands. 

*Metiaopvs purpvreipennis Bates ( 2 ). 10 ex., 300 ft., 

16. ii. ; 13 ex., 900 ft., 18. iv.; 8 ex. on Mt. Pitt, 800 ft., 
12. vi.; all on dead wood. Genus not known elsewhere. 

Euglenldce (--Xylophlhda Hylophilld®). 

Euglendeks (as Xylophilus) norjolcerme Lea ( 25 ). Cos-' 
mopolitan genus. 

Anthieid®. 

*Anthicue strietua Er. * 1 ,ex. flying over creek in wet, 
weather, 250 ft., 29. iv.; 1 ex. beaten from bushes^ 
250 ft., 29. vi.; 1 ex. in house, 300 ft., 1. ix. Also 
recorded from Australia and Tasmania. Cosmopolitan 
genus. 

MordeLlid®. 

MordeUa norfoUsensia Lea ( 25 ). Cosmopolitan genus? 

Lucan Id®. 

*Lamprima asnea F, ( 2 ), 2 <J<J on ground in “ Rooky 
Point Reserve,” 150 ft., 2. ii.; 1 <$, 1$ on track > in j 




the Inserts of Norfolk Island. 889 

“ Pine Avenue,” 300 ft., 22. iii.; 1 $ (no details), 600 ft., 
21. iv. Genus also recorded from Australia (several 
speoies), Tasmania and Lord Howe Island. 

Searabnito. 

Apbodiihs. 

*Atsemus sp. 2 ex. under dry cow-dung, 300 ft., 
3. ii.; 4 ex. under decayed wood, 300 ft.., 16. iii. Genus 
mainly South American, but with a number of species in 
Australia, New Guinea, etc. 

DTBASTtHJi. 

*Pimelopus (as Chiroplatys) listrus Oil. (2). 2 $$ (no 

details), 360 ft., 18. i., and I £ (no details), 300 ft., 1. iv. 
Genus bo far recorded from Australia, Tasmania. New 
Caledonia, New Guinea and Central America. 

This species was placed by Olliff (2, pp. 1004-5) in 
the genus Cheiroplatys (as Chiroplatys), though with some 
doubt. The specimens collected by Mrs. McComish 
appear to agree in every respect with 01 lift's description 
of his speoies, the single male differing from the two 
females in its smaller size (19 mm. as against 22 mm.) 
and in the Bhape of the last, ventral segment (slightly 
excavated at the termen instead of ending in a blunt 
point) only. Mr. G. J. Arrow is of opinion that they 
should undoubtedly be placed in the genus Pimelopus, 
and that it is extremely unlikely there would be another 
speoies belonging to the true Cheiroplatys genus in so 
small and remote an island. In his view it is probable 
that Olliff really had the two sexes, but overlooked the 
fact owing to his expecting to find greater and more 
obvious differences; the dimensions given by him, 
18-23 mm., rather suggest this also. 

Curcullonidee. 

Otiorbb tncbinm. 

*Ocynotna rhysa Oil. ( 2 ). 1 on leaves of French bean, 

300 ft., 20. v. Genus also recorded from Swan River, 
W. Australia. 

Ebmmbxbm. 

Mandalotus norfolcensis Lea ( 9 ). Genus also reoorded 
from Lord Howe Island, Queensland, New South Wales, 
Victoria and Tasmania. 
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CtUKDBOBBBtSM. 

*Liatrpderea obliquna Gy 11 . 2 ex.. 300 ft., under dry 

cow-dung, 3. ii., and in house, 9. x Also recorded from 
Australia. A South American genus. Probably intro¬ 
duced. 

V RYPTonnsTNoajsjs. 

Paepholax paecoei Oil. ( 2 ). GenUs recorded from 
Queensland. New South Wales, New Zealand and New' 
Caledonia. 

Xeetori s caataneus Lea ( 23 ). Genus also recorded from 
Queensland. 

Tyrtmoaus imitator Lea, var. norfolcenms Lea ( 23 ). An 
E. Australian species. Genus mainly E. and S.E. 
Australian and Tasmanian, but reaches New Guinea. 

Decilaius nigrohumeralis Lea ( 11 ). A widespread genus 
in Australia and Tasmania. 

Tapinocis aetoaus Lea ( 16 ). Genus also in Lord Howe 
Island, W. Australia and Tasmania. 

Microcryplorrhynchns norfolcenais Lea ( 10 ), M. rufimonus 
Lea ( 10 ) and M. aetoam Lea ( 10 ). Genus recorded from 
Lord Howe Island, W. Australia, New South Wales, 
Queensland, Tasmania. Samoa, Fiji, Marquesas. Islands 
and New Caledonia. 

Euthyrhinm meditobundua F. ( 2 ). Also recorded from. 
Lord Howe Island, Australia and Malay Archipelago. 
Genus in Australia, New Zealand, New Guinea, Singa¬ 
pore, etc. 

*Mitraate,thus lateralis Lea ( 19 ). I ex. in house, 300 ft., 
7. ix. Genus recorded from Australia, New Zealand and 
New Caledonia. 

Sympiezoecelv# ncrrfolcensia Lea ( 23 ). Genus recorded 
from Australia and New Zealand. 

CoaaoaiSM. 

PenturtJirvm millingtoni Oil. ( 2 ). A widespread genus, 
especially in Southern Hemisphere, with a number of 
species in New Zealand, but apparently few in Australia. 

P. nepeamanvm Oil. { 2 ). From Nepean bland, half a 
mile from Norfolk Island proper. 

*Phl<Bophagoeoma sp. ?. 70 ex. in dead wood of Lagv- 
naria pateraoni G. Don., 250 ft., 4. v. Genus recorded 
from British India, Japan, Java, Samoa, Hawaii, New 
Zealand (several species), Kennadec and Chatham Islands. 
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Notioeomvs insularie Lea ( 20 ). Also recorded from 
Lord Howe Island. Australian genus; also Samoa. 

Soolytids (~Ipid»). 

*Pachycoies pereyrinus Chap. 2 ex. at light in house, 
300 ft., 12. ii. and 4. v. Also recorded from New Zealand. 
—Hylastes peregrinus Chap., 1873, Syn. Sool. 229 ( Hylur - 
gops)-(l) Pachycotes ventnUis Sharp, 1877, Ent. mo. Mag. 
xiv. 10 (teste Dr. K. G. Blair). 

Cerambycidse. 

Pmosnut. 

\*('acodacnus hehridanns J. Thoms, {as Toxeutes rasilis 

Oil.) (2 and 2 a). 1 $ at light in Pine Avenue, 300 ft., 

26. i.; I 9 in gully, 200 ft., 3. ii.; 1 cJ at light in house, 

300 ft., 27. iii. Also recorded from New Caledonia and 

New Hebrides. Genus also in Queensland and Victoria. 

* 

(JeRAUBTOIR X. 

(Jeresiurn flavipes F. (as simplex Gyll.) ( 2 ). Also re¬ 
corded from Lord Howo Island, Australia, New Zealand, 
Malay Archipelago, East Indies, Philippines, New Guinea, 
Mauritius, Madagascar and Mexico. 

*Diotimana (as Diotima) undulata Paso. 4 99 in house, 
300 ft., 14. i.; 19 under dead log, 260 ft., 22. iv. ; 1 <J 
(no details), 250 ft., 21. iv. The generic name used for 
this species hitherto has been Diotima Pasc., 1859, but 
unfortunately this is pre-oooupied by Diotima Reichen- 
bach, 1864 (Aves). The coleopterous genus therefore 
requires a new name, and f now propose the name 
DfOtinuna, nom. nov., in place of Diotima Pasc, 1869. 

Also recorded from Queensland. 

Lauuhm. 

Xyloteles patteeoni Oil. ( 2 ) and X. selwyni Oil. ( 2 ). 
New Zealand genus; also Lord Howe Island, New 
Caledonia and Fiji. 

* Xyloteles, 4 spp. (not of Olliff). 1 ex. in dead wood of 
Lagunaria patersoni G. Don., 250 ft., 4. v.; 2 ex. at 
light in house, 800 ft., 8 . vi.; 2 ex. in house, 250 ft., 
21 . vi.; 1 ex. beaten from bushes, 250 ft., 28 . vi.; 1 ex, 
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on Marawfa arundinacea, L., 300 ft., 5. vii. ; 1 ex. in 
house, 300 ft., 6 . x. ; and 1 ex. (no details), 300 ft., 16. x.' 

*Enicodes fichtdi Schreib. ( 2 ). 1 $ (no details), 300 ft., 

16. iii. ; 1 $ on tree-trunk, Mt. Pitt, 960 ft., 4. viii. ; 
2 cJ<J, 1 $ in house, 300 ft., 3. x. New Caledonian genus 
and species ; genus also represented in Loyalty islands. 

*Enicodes sp. 1 9 (?) on trunk of Araucaria excelrn Blr., 
260 ft., 16. v. 

Dysthseta, nmria OH. ( 2 ). Genus also in Queensland. 

Zygoccra norfolkensis McKeown ( 27 ). Australian genus; 
also represented in New Guinea. 

Chrysomelidse. 

Evmolpinx. 

*Eucolaapis brunnea F. (? —Colaupis sp. of Olliff ( 2 )). 
1 ex. in shed, 300 ft.. 3. x. A New Zealand species and 
genus. 

Haltioisjc. 

Sphterophyma. armipes Lea ( 15 ). Genus also recorded 
from Queensland and Samoa. 

PayUiodes Ivbricata Blackb.. var. norfokemis Lea ( 18 ). 
A nearly cosmopolitan genus, but not in South America. 

The above list includes some 94 s)>ecies (the exact 
figure is unavoidably uncertain owing to the indeter- 
minata). as compared with the 27 species recorded by 
Olliff ( 2 ), and it is hoped it will prove of particular value 
to future students of this fauna by bringing together 
(with the appropriate references) a considerable number 
of scattered records, some of which are not readily to 
be traced. The majority of the identifications of 
Mrs. McComish’s Coleoptera have been worked out by 
Or. K. G. Blair, but Sir Guy MarshaU and Mr. G. J. Arrow 
have assisted with their special groups. Mrs. MoComish’s 
material has provided six new records for the island, 
and contains, in addition, some 22 other species which 
it has been impossible, under present circumstances, to 
identify. White it is, of course, very probable that some 
of these indeterminata do, in fact, belong to known, 
speoies, it seems almost certain that others are really new, 
e. g. the Carabid, Dicrochile sp., and the Gyrinid, blit I 
feel that it is unsafe to assume this as a fact with a view i 
to describing and naming them as new until further study' 
under more favourable conditions has confirmed it. 
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Species of Economic Importance. 

Although few of the Coleoptera included in the above 
list seem to have been actually recorded as of economic 
importance themselves, several of them, especially among 
the indeterminata, belong to genera which have received 
considerable attention in various [tarts of the world, and 
may therefore well repay careful watching, and in this 
respeot the following notes may be of assistance :— 

* CucujidsB. 

Lasmophlaeus norfolceneis Lea. (Several species of this 
genus (sometimes under the name of a subgenus, e.g. 
Cryptolestea) have been recorded as pests of granaries, 
warehouses and stored products (Cacao, Maize, Flour, 
Rioe, Cotton, etc.). 

Coocinellidm 

Scymnm and Chilomenes spp. Beneficial species which 
feed, either in the larval or imagine! stages, or in both, 
on Citrus and other Aphids and scale insects and may 
quite possibly feed on the Cottony-cushion Scale!; which 
appears to be common in the island. 

Bostrychidaj. 

Xylion (Rhizopertha) sp., allied to X. (R.) collaris Er. 
X. (R.) eollaris Er., “ The Apple-Tree Borer Beetle.” 
X. (R.) dominion F., “ Lesser Grain Borer ” or “ Australian 
Wheat Weevil ” and X. cylindricum Maoleay, which 
damages wine-casks, have all been recorded as more or 
less serious pests. 

Anobiidae. 

OalymmaderuH pulvendms Lea. V. capminm Sol. has 
been recorded in Chile as damaging oak furniture. 

Doroatoma norfolcenais Lea and rhizobioidea Lea. Species 
of this genus have been reoorded as damaging timber, 
books and papers. 

Elateridffl. 

Conoderue slriotua Maoleay and spp. Species of this 
genus (frequently called Monocrepidiua) have been re¬ 
corded from various parts of the world as injurious to 
Cotton, Tobaooo, Maize, Wheat, Beans, Sugar-cane, etc., 
while a few are regarded as advantageous owing to their 
larvse preying upon injurious insects in the ground. 
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EuonemidaB. 

Fornax norfolcenaia Lea. Members of this family are 
timber beetles and may do considerable damage. 

v Tenebrionidse. 

Gonocephalum imulanum Oil. Species of this genus 
(often referred to as Hopatrum or Opatrum spp.) have 
been recorded as injurious to Sugar-cane, Tobacco, 
Coffee, Tea, Wheat, Maize, etc. . 

Onathoeerus corrcutua F., “ Broad-Horned Flour Beetle.” 
a cosmopolitan pest of Flour. Meal and other grain. 

Curculionid®. 

Listrodere•# obliquus Gyll. “ The Brown Vegetable 
Weevil ” or “ Australian Tomato Weevil ” (called in some 
of the records L. coatirostris SchOn. or Deaiantha novica(-ua ) 
Lea) is a serious and widespread pest of vegetables and 
tobacco. 

Oerambyeidse. 

Cereaium flavijtea F. (airnplex Gyll.) is a widespread pest 
on Coauorina trees (She-Oaks, Beefwood, etc.). 

Chrysomelidae. 

Colaspia sp. Many species of this genus have been 
recorded as pests of crops, fruit, etc., in various parts of 
the world. 

Paylliodea lubricate, Blackb. belongs to a widespread 
genus containing a number of serious pests of Cruciferw, 
Potatoes, etc. 

DIPTERA. 

A relatively large number of Diptera were obtained by 
Mrs. MoCemish, but these included a quantity of specimens 
of the common and widespread Ctdex fatigane, Wied. 
(determined by the late Dr. F. W. Edwards), of which a 
sample only was mounted. Even so, the collection com¬ 
prised 383 mounted specimens. Dr. John Smart informs 
me that the following families are represented in the 
collection:— . 

Nematooera:—TipulkLs, Anisopid®, Culiridee. Ohiro- 
nomidffi, Psychodid®. 

Braohyoera Asilidss, Dolichopodid®; 



the Insects of Norfolk Island. 893 

Cyclorrhapha :—Syrphidse, Calliphoridee, Chloropidee, 
Drosophilidse. Lauxanid*, Sepsida*; 

but that "it is not practicable at the present time to 
make any specific determinations of the material in the 
collection, especially as the condition of quite a number 
of the specimens is poor.’’ 

It is hoped, however, that it will be possible to work 
out much of the material and publish a detailed account 
as a separate paper in the not too far distant future. 


HEM1PTERA. 

Except for the Coocidse and a small number of Aphids, 
which have been dealt with by Mr. F. Laing, and five 
Aleyrodids which could not be dealt with in the absence 
of the early stages, Mrs. McComish’s specimens of this 
order have been worked out, so far as possible under 
present conditions, by Mr. W. E. China, and comprised 
77 specimens belonging to fS families, 12 genera and 
13 species. 

The following is a copy of Mr. China’s report :— 
Pentatomidw. 

1 Nraara riridula (L.). var. cklorocephala Westw. 

Cosmopolitan. Genus cosmopolitan, especially 

Africa. 

2 Dictyotus ctenosm (Westw.). E. Australia; Tas¬ 

mania ; New Zealand. Genus Australasian. 

3 Onspicona sp. (probably new). Distribution of 

genus : Malay Archipelago, Australia, Philippines, 

New Caledonia. Genus Austro-Oriental. 

Lygseidse. 

4 Nysius sp. near clevelandensis Evans. An 

Australian species. Genus cosmopolitan. 

5 Lethsms sp. near aurantiacus Cist. A New 

Caledonian species. Genus cosmopolitan. 

Reduviidse. 

6 JSmpicoris (Ploiariola auot.) rubromacukUa Blaokb. 

Cosmopolitan. 
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Capsidaa. 

7 Lygus sp., probably new. No particular affinities ; 

runs down to near the ooranopolitan L. apicalis 
Fieb., but quite distinct. Genus cosmopolitan. 

8 Campylomma sp. No particular affinities. Genus 

cosmopolitan. 

Vcliidffi. 

9 Microvdia sp., near ocea/nica Hist. New Caledonia 

and Loyalty Island. Genus cosmopolitan. 

10 Microvelia sp. 

Delphacidse. 

11 Delphacodes sp., female indeterminable. Species 

separated on genitalia. Genus cosmopolitan. 

Ricaniidse. 

12 Scolypopa sp., probably new, near australis Wlk. 

An Australian species. Genus in Australia, 
Madagascar and Africa. 

Jassidao. 

13 Orosius sp. near albicinclus Dist. A South Indian 

species. 

Mr. China adds, in an accompanying letter :—“ It is 
impossible under present conditions of scattered libraries 
to identify the species not in the British Museum.” 

Out of 13 species he says that :~ 

Serial No. of 
Species in Liat. 


2 are cosmopolitan species. 14 6 

1 is a widely distributed Australian species. 2 - 

1 belongs to an Austro-Oriental genus with 
many speoies in Australia; probably a new 
species. 3 

1 to a genus common to Australia, Africa and 
Madagascar (an unusual distribution); 

. probably a new species. 12 

1 to a South Indian genus probably occurring 
throughout the Austro - Oriental Region; 
probably a new species. 13 

6 (tic: it .should be 7) belong to & (sic: it 
should be 6) cosmopolitan genera, and that 4, 6, 7, 8 
all are probably new. 9,10 4 11 
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Tingid®. 

In addition to the above, Telaonemiu lantanse Diet, has 
been introduced to Norfolk Island as a control against 
the weed Lantana camara L. (« actdeata L.). 

Cicadidte. 

Distant ( 34 ) records MelampmUu convicta Dist., also 
from Norfolk Island. 


^ Aphidid*. 

These are in very bad condition. They were taken 
from leaves of Orange-trees and proved to be Aphis 
gossypii Glov. This is a cosmopolitan species found on a 
wide range of food-plants, of which Orange is one. 

CoccidflB. # 


These comprised 53 specimens, and the following list 
has been prepared from identifications and information 
supplied by Mr. F. Laing :— 

Species. 


t very a purchasi Mask. (" The 
Cottony-cushion Scale ")• • • 
I eery a purchasi Mask (" The 
Cottony-cushion Scale “). 
Paeudococcus belonging to the 
longiapinus group, and pro- 
bably that speoios. 

SaieeeHa coffem (Wlk.). 

1. Saieeetia sp., probably coffee 


(Wlk.). 2 

2. Ooccue (v. young) f heeperi- 
dum L.. ft 


Host plant. 

20 specimen*. Acalypha shrub. 

12 „ Lucerne. 

On Cowers of a small 
shrub. 

Gomphocarpue physo- 
carpus (E. May.). 

loido europma L. 


All are cosmopolitan within their climatic range, and 
have probably been introduced to the island with culti¬ 
vated plants, upon which some at least may prove to be 
serious pests unless prompt measures are taken to control 
them. 

Aleyrodidee (»Aleurodid®). 

Also, as mentioned above, there were five specimens 
belonging to this family, collected from underpart of 
leaves of Solatium aurictUatum Ait. Aleyrodid® (“ Mealy 
Wings M or “ White Flies ’') are all potentially dangerous, 
and many are very serious pests of plants and fruit. 

Arm. 4r Mag. N. Hitt. Set. 11. Vol. lx. 02 
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Species of Economic Importance. 

Besides the Tingidae, Aphididae, Oocoidae and Aleyro- 
didae, referred to above, the following species mentioned 
in Mi*. China's list have been recorded as of economic 
consequence or are closely related to species so re¬ 
corded :~ 

Nezara viridula L. (“ The Tomato and Bean Bug ” or 
“ The Southern Green Plant Bug ”) is an important pest 
of Peas, Maize, Wheat, Tomato, Beans, Potato, Sweet 
Potato, Turnip, Cotton, etc. 

Dictyoks ceenosm West/w. has been recorded in*New 
Zealand as injurious to Fodder-grass, Lucerne, Red Clover 
and Blackberries, and is stated to over-winter at the base 
of leaves of J uncus eff usus. 

Cuspicoma sp, G. simplex, and C. tfwracica , pests of 
Potatoes and other ground and field crops. 

Nysivs sp. Species of this genus, which include “ The 
False Chinch Bug” and “The Rutharglen Bug,’* have 
been recorded as serious pests of Tobacco, Crucifera*, 
Sugar Beet, VineB, Wheat, Tomato, Strawberries, Potatoes, 
Peaches, etc. 

Empicoris (Ploiariola auct.) rubromamlata Blackb. 
Allied E. variobsus L. has been recorded as a pest of 
Hevea brasiliensis in British Guiana, attacking young 
shoots, causing exudation of latex. 

Lygm sp. Species of this genus, which include “ The 
Tarnished Plant Bug” and “False Tarnished Plant Bug,” 
have been noted as serious pests of Apples, Pears, Peaches, 
the greenhouse generally, Potato foliage, Cabbage, Beet, 
Mangels, Onions, etc. 

Delphacodes sp. DelphModes eordescens Motch. is known 
as a pest of Rice in Java, and many close allies have been 
recorded (under the names Liburnia or Delphax) as 
serious pests of various crops. 

Scolypopa sp, 8. australis Wlk. has been noted in 
New Zealand as injurious to Apple-trees, and in Australia 
as damaging Passion Vines. 

Orosius sp. Although no actual records of damage 
caused or induced by members of this genus have been 
found, a considerable number of species of the Jassid 
family have been noted as vebtors of various virus diseases 
of plants, apart from the direct damage they cause to 
leaves and fruit by their feeding habits, 
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THYSANOPTERA. 

Mrs. MoComish collected considerable numbers of 
specimens of this order from a faded bloom of Hibiscus 
insular is Endlichcr, a flower-stalk of Rhopalostylis baueri 
H. Wendl. & D.. etc. Unfortunately their condition is 
too bad to allow of identification. Previously Kamy (35) 
had described and recorded one species, Phlosothrips leai , 
from the island. 

PSOCOPTERA. 

Mrs. MoComish s collection contained 13 examples of 
this order, but Mr. D. E. Kimmins, who kindly undertook 
the task of trying to identify them, has found it impossible 
in present conditions to do more than arrive at genera. 
His list is as follows :— 

Peripsocus sp., 5 specimens. 

(■tecilius, 4 species, 5 specimens. 

Lepinotus sp., 2 specimens. 

Lepidopsocida\ 1 specimen in bad condition. 

NEUROPTERA and ODONATA. 

The Neuroptera (4 specimens) and Odonata (38 speci¬ 
mens) collected by Mrs. McComish have been fully dealt 
with by Mr. I). E. Kimmins (36) in a recent paper. 

List of Speciea. 

Odonata.—Corduliida?; Hewicordulia australis; (Ram- 
bur) *. Ceenagriid® : Ischnura aurora (Brauer); Agrioc- 
nemis exsudans Selys * ; A. vitie?iais Tillyard *. 

Neuroptera.—Hemerobiidse ; Drepanacm binocvla , var. 
insularis Tillyard and var. norfolkensis Tillyard ; Carobius 
pulchellus Banks; Eumicromus tasmanim (Walker) f. 
Chrysopidse: Synthoohrysa lutea (Walker) * ; Chrysopa 
anormla Tillyard ; C. metastigma Tillyard ; C . nautarum 
Tillyard ; C. leai Tillyard ; C . araucarim Tillyard j*; C. 
waitei Tillyard ; C. norfolkensis Tillyard. 

DERMAPTERA. 

There were 33 specimens of Dermaptera among 
Mrs. McComish’s material, probably belonging to two 

* Collected by Mr*. 1. MoComish, and new to Norfolk Island lift, 

t Collected by Mrs, L MoComish. 


62 * 
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species, but no determinations are possible at present. 
One species may be the A nisolabiv xe.nia described by 
Kirby ( 37 ) from Norfolk Island and said by him to be 
allied to A. Uttorea White from New Zealand. 

ORTHOPTERA. 

Mrs. McC’omish obtained 56 examples of this order, 
including a small number of Tettigoniidse and Gryllida' 
and at least two species of Blattidse, of which un¬ 
fortunately, however, present conditions prevent the 
determination. 


COLLEMBOLA. 

Mrs. McCornish also collected a few individuals of this 
Order, including some Podurids, but here again no definite 
identifications have been possible owing to the condition 
of the specimens. 

THYSANURA. 

There were a few specimens of this Order in Mrs. 
MoComish’s collection, but all were in poor condition, 
with most of the appendages lost or broken and scales 
rubbed off, and so far it has not been possible to deter¬ 
mine any of them with certainty. One or two, however, 
appear to belong to the family Lepismatidee. 

General Notes on the Faunistic Relationships. 

Several of the papers mentioned in the bibliography 
below have dealt, more or less incidentally, with the 
relationships of the fauna of this island. Besides these, 
however, reference may be made to papers by Capt. F. W. 
Hutton, F.R. 8 . ( 29 , which also gives a certain amount of 
bibliography), R. J. Tillyard, F.R.S. ( 30 ), and by 
Dr. Karl Holdhaus ( 32 ). Obviously the truly endemic 
fauna has been greatly supplemented by introductions 
from abroad through the importation of various plants 
and the spread of cultivation (these would include many 
of the phytophagous species of economic importance), 
partly with general merchandise and supplies for the 
islanders (these would include most of the widely dis¬ 
tributed grain and warehouse pests), and partly in other 
ways (including, perhaps, ova carried on the feet of birds, 
casual oarriage by ships, etc.). It appears that the 
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island was used as a penal station by New South Wales 
and Tasmania till 1855 ; then in 1856 the mutineers of 
the ‘ Bounty ’ were transferred to Norfolk Island from 
Pitcairn Island ; and in 1865 it became the headquarters 
of the Melanesian Mission founded by Bishop Pattison. 
Although, therefore, the geographical situation of the 
island is much nearer to New Zealand than to Australia 
it seems probable that much of the sea-borne traffic of the 
earlierdays of settlement was with Australia and Tasmania, 
though later (1856 onwards) no doubt it was otherwise. 
Bearing this in mind, it seems to me nocessary to be very 
careful, in drawing inferences from the present fauna, to 
exclude all species which could have been artificially 
introduced at a time when little notice was taken of such 
matters, whether they might have been brought from the 
Australian or New Zealand regions. In spite of this, and 
although there are still so many indeterminata, it does 
appear that in the main (there are apparently certain 
exceptions, e. g. in the Formicoidea and in theTriohoptera) 
the insect fauna of the island shows more affinity with that 
of North-eastern and Eastern Australia than with New 
Zealand, though there is undoubtedly some connection 
with the latter also. 

In conclusion I can only express my regret that the 
determinations of Mrs. McComish’s material could not be 
more complete, especially as several of the orders obtained 
by her appear never to have been recorded from the 
island before. 
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LX XI .—The Beginning of the Telenet ran Fish By 
Sir Arthur Smith Woodward, F.R.S. 

In 1901 ( 4 ) I enumerated some of the principal changes in 
the skeleton of the bony fishes which appeared for the 
firBt. time during the Cretaceous period—changes which 
made possible the comparatively great diversity observ¬ 
able among the Teleostei of the Tertiary period and the 
present day. The skeletal characters thus introduced are 
indeed restricted to the Teleostei in the existing fauna. It 
may therefore be inferred that the Cretaceous fishes in 
which they are found belong to the TeleoBtean grade, 
which is usually defined from that of the Ganoids by three 
characters in the soft parts, of which only one can be 
observed among fossils, and that very rarely. 
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The most important changes occurred in the cranium 
itself ( 3 ). In the Jurassic Ganoids, the otic region is 
never prominent and does not project laterally beyond the 
roof-bones, while the supra-occipital bone is either unossi- 
tied or small, and is always covered by the superficial 
plates. The roof-bones form a plane surface, without 
crests and rarely show any depression even in the middle. 
The earliest Teieosteans exhibit a tendency to the lateral 
projection of the otic region beyond the su}>erficial bones 
of the cranial roof, liesides having the supra-occipital bone 
exposed, and this new arrangement characterises the large 
majority of the Teieosteans which have subsequently 
appeared. The roof of the skull for the first time begins 
to exhibit bony crests to accommodate either forward 
extensions of the superficial muscles or deposits of mucus 
connected with the sensory apparatus. An upstanding 
median longitudinal crest on the supra-occipital bone 
becomes especially large in fishes which have the trunk 
deeper than the head. 

There are also new developments in the jaws. In the 
Jurassic Ganoids the pre-maxilla and maxilla always share 
the tooth-bearing border of the upper jaw ; and when there 
is a powerful dentition 011 the vomer this is always opposed 
to a corresponding dentition on the splenial bones of the 
lower jaw. Tn a large proportion of the Teleostei, the pre¬ 
maxilla forms the whole of the tooth-lx*aring border of the 
upper jaw excluding the maxilla, which remains above it as 
a toothless hone ; and when there is a powerful dentition 
on the base of the skull it is usually not on the'vomer, but 
on the parasphenoid, and it is then opposed to a corre¬ 
sponding dental plate on the front of the hyoid arch. 

Tt should also be added that in the Jurassic Ganoids the 
head and opercular bones are always smooth or merely 
rugose and tuberculated, while in the Teieosteans some of 
the head and opercular bones are often serrated or even 
provided with sharp spines. 

When the body is much deepened in the Jurassic 
Ganoids, the number of vertebrae usually remains much 
the same as in the more fusiform types. In the Cretaceous 
and later Teieosteans, on the other hand, when the body is 
much deepened, the vertebrae become comparatively few, 
and in certain families the numter of vertebrae is remark¬ 
ably constant. The only deop-bodied Ganoid hitherto 
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described in which there is a considerable reduction in the 
number of vertebrae is the Upper Cretaceous Pycnodont 
Coccodus (8), where the total number in the abdominal 
region is nine, and in the caudal region to the base of the 
caudal fin also nine. 

In the Jurassic Ganoids the haemal arches which directly 
support the caudal fin are never fused together : even when 
the caudal fin is so powerful that it needs a supporting 
plate, as in the Pachycormidae, this is provided by the 
fan-shaped expansion of a single haemal spine. In the 
Cretaceous and later Teleosteans the haemal spines sup¬ 
porting the caudal fin are always more or less fused and 
modified in various ways. 

In the Jurassic Ganoids the front edge of the fin is 
usually fringed by a series of small pointed scales termed 
fulcra, and there is always a stout cluster of these scales 
at the base to strengthen the insertion of the fin (fig. 1). 
Even when the fringing fulcra have disappeared, as in the 
Jurassic Leptolepid© (fig. 2), the basal fulcra remain 
crowded together and progressively increasing in length 
still to strengthen the insertion of the fin. In the more 
generalised Teleosteans, both of the Cretaceous and later 
periods, these basal fulcra persist in much the same form, 
or are variously reduced. Tn most groups of Teleosteans 
however, the basal fulcra often assume a much greater 
functional importance and, even in the Upper Cretaceous 
fishes, they already show a very varied development. In 
the dorsal fin of the Otenothrissidae (fig. 5), for example, 
the basal fulcra are well spaced and each is modified into 
a slender fin-ray, which is articulated in its distal portion. 
These simple anterior rays, though all much longer than 
ordinary basal fulcra, still increase progressively in length 
backwards, but the last does not quite equal in length the 
foremost divided ray of the fin itself. Their simplicity 
compared with that of the ordinary fin-ray is easily 
explained. Each basal fulcrum consists of one scale or a 
pair of scales fused together; each ordinary fin-rav 
(lepidotrich) was originally a composite structure consist¬ 
ing of a cluster of longitudinal fibres flanked on each side 
by a row of small scales ( 2 ). In Ctenothriam (fig. 5) the 
number of anterior simple rays is four and the foremost 
divided ray of the itself is slightly shorter than the 
second fin-ray, which is the longest. In Poieroperca 
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Some modifications of the fulcra, with foremost fin-ray, in the 
dorsal fin of Jurassic Ganoids and CretaoeoUs Teleostean*. 

Fig. 1.— Lepidotu « ; basal and fringing fulcra. 

Fig. 2.— Leptoleput; three basal fulcra. 

Fig. 3.— -Piatyoorrnus ; seven spines and one simple ray which is articu¬ 
lated distally. 

Fig. 4.— Pateroperca ; three spines and two simple rays which ore 
articulated distally, all spaced. 

Fig. 5.— Ctenothri*m ; four spaced simple rays whioh are articulated 
distally. 

Fig. 0.— Hoplopteryx ; six spaced stout spines. 

Fig. 7.— PharmacidUhya ; basal fulcra reduced to one barbed spine, the 
five anterior fin-rays spinous at the base, but articulated 
(filamentous) distally. 
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(fig. 4) there are five modified basal fulcra which are simi¬ 
larly spaced, and only the fourth and fifth or longest have 
become slender rays with an articulated distal end ; the 
foremost three are well-developed spines which progres¬ 
sively increase in length. In Platycortnua (fig. 3) only 
the hindmost and longest basal fulcrum is modified into 
a simple fin-ray with an articulated distal end, the other 
basal fulcra remaining as seven short spines, which pro¬ 
gressively increase in length. These spines are more 
numerous than the basal fulcra in any known Jurassic 
Ganoid. In the typical Hoplopteryx (fig. 6 ) of the English 
Chalk, the same basal fulcra are modified into six spaced 
stout spines, which progressively increase in length as 
usual. In some other Cretaceous Berycoids the dorsal 
fin-spines are more numerous, and suggest that some may 
be modified ordinary fin-rays. That the ordinary fin-rays 
may become transformed into spines is shown by the 
Upper Cretaceous Pharrnacichihys (fig. 7). where a cluster 
of five are incompletely developed. 

Among the Upj>er Cretaceous and later Teleostean fishes, 
one or more of the simple slender rays which represent 
basal fulcra are sometimes much elongated to form tactile 
organs, especially when the fishes live in the deep sea. 
The elongated tactile filaments in the Teleostean fishes, 
indeed, seem to be usually modifications of basal fulcra, 
not of fin-rays. They are well seen in the Upper Creta¬ 
ceous Scopeloid Nematonotus and in the Tertiary and 
Recent Aoanthopterygian Mem. The only elongated fin- 
ray hitherto observed in a Jurassic Ganoid is in the 
pectoral fin of Saurmtomu* from the Upper Lias ( 7 ) *. 

* It it* interesting to note that the long persistence of the basal fulcra 
in their original function, and their final rapid and varied development, 
are parallelled in the history of the tail among four-footed land verte¬ 
brates. The tail remained a dfrect continuation of the body until the 
appearance of the mammals, and was used primarily in quadrupedal 
locomotion or in balancing for bipedal locomotion, only secondarily as a 
battering weapon or lash as in the Sauropodous Dinosaurs and Lizards. 
Even among Mammals it was little changed in nuch primitive groups as 
the Marsupials and the Orycteropus-like Ungulates. Very soon, how¬ 
ever, the tail was modified into a well-separated small appendage with 
many adaptations. In some* groups, such as the American monkeys, it 
became prehensile ; in others, such as oats and dogs, it began to express 
the emotions ; in others, such as the hoofed animals, it was adapted for 
removing flies from the sensitive skin; in a few others, such as the fat¬ 
tailed sheep of the East, it served as a reserve for nutriment; while in 
the beaver the remarkably flattened tail is said to be used as a gong on 
water to attract the notice of its fellows. 
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In the Jurassic Ganoids the }>elvic fins are always far 
back from the pectoral arch ; in the Cretaceous and later 
Teleosteans they are often displaced forwards so that the 
pelvic arch is in contact with the pectoral arch, especially 
when there is some spiny armature on the head or oper¬ 
cular hones. This forward displacement of the pelvic 
arch has hitherto l>een observed in only one Ganoid, the 
Triassie (Velacanth Jjiugia from East Greenland. 

In the Jurassic Ganoids the caudal fin is always present ; 
in the Upper Cretaceous Teleosteans it is also usually 
present, but at least two genera are known ( Echidna - 
cephalns , Pronotacanthvx) in which the caudal fin is either 
extremely reduced or absent and the body tapers to a 
point beliind. This tail less condition is not uncommon 
among Tertiary and Recent Teleosteans. 

In the Jurassic Ganoids the scales, even when cycloid 
and dpeply overlapping, bear a thin layer of ganoine or 
tubercles of ganoine on their exposed portion; this ganoine, 
however, is sometimes destroyed during fossilisation. In 
the OretaceouB Teleosteans the continuous layer of ganoine 
has disap peared. 

It may be added that the first evidence of a distensible 
jitomaoh in the bony fishes is seen in the Upper Cretaceous 
Deroetidse ( 5 , 8 ) from Mount Lebanon. The first evidence 
of luminous organs on the body seems to be afforded by 
the peculiarly enlarged scales of the lateral line in the 
Upper Cretaceous genus Echidnocephalus from Westphalia. 
At least, these scales are very similar to those tearing 
luminous organs in the closely allied Halosa wraps is from 
existing deep seas. 

Some of these new characters are known to have 
apf>eared at the beginning of the Cretaceous period, and 
there is no doubt that during the earlier half of this j>eriod 
all of them arose in various groups of the evolving Teleo¬ 
steans. Unfortunately, however, very few fossil fishes 
have hitherto teen found in Lower Cretaceous formations. 
In an estuarine deposit of this age on the coast of Brazil, 
near Bahia, there are remains of fishes very similar to 
Cheirocentrvs (Cheiromystns) and Clupea (Diplomystus) ■ 
and in a corresponding deposit at Ilh 6 os, also in the State 
of Bahia, there seems to be an ally of the Upper Cretaceous 
Clupeoid, Scombroclupea. In a marine Neocomian forma¬ 
tion in the Voirons, Switzerland, there is also a Cheiro- 
centrid ( Spathodaetylus ) associated with a (Hvpea -like fish 
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and another Clupeoid (Crossognathus) which is round¬ 
bodied and lacks the ventral scutes. In a second marine 
Neocomian formation, the Hilsthon of Hanover, Germany, 
a Clupeoid fish resembling Crossognathvus is also abundant. 
In no known Lower Cretaceous deposit has any Acantho- 
pterygian so far been discovered. 

In all marine Upper Cretaceous formations Teleostean 
fishes not only predominate, but are already very varied. 
Good specimens are known from the fissile limestones of 
Mount Lebanon, Syria, from a calcareous sandstone in 
Westphalia, from the English Chalk, and from the Chalk 
of Kansas, U.8.A., while fragments from India, Africa. 
South America, and Australia, show that such fishes had 
a wide geographical distribution. They belong to many 
distinct groups and it is difficult to'believe that in so short 
a time as the Lower Cretaceous period all could have 
arisen from a common ancestral Teleostean stock. The 
facts are more reasonably explained by supposing that the 
several groups arose independently from approximately 
similar groups of the Jurassic Ganoids. 

The earliest Teleosteans which most nearly approach 
the Ganoids are the Clupeoids and ^related families. The 
Cheirocentrids, for example, so closely resemble the Lepto- 
iepid Ganoid Thrissops that, it is often difficult to distin¬ 
guish them among the imperfect fossils. The Lower 
Cretaceous Crossogvathus shows enough resemblance to 
other Leptolepid Ganoids to suggest that it also may have 
descended from this group. The skeleton of the Elopidee, 
Albulid® and the Osteoglossid-like Plethodontidae are only 
a little more advanced and may likewise have originated 
from the same source. The Upper Cretaceous Cteno- 
thrissidai again might be a modification of some of the 
Leptolepid or Pholidophorid Ganoids, only changed by the 
forward displacement of the pelvic fins, the development 
of some basal fulcra into simple articulated fin-rays, and 
the advanced squamation. That some of the Clupeoids 
may have been derived from the Jurassic Pholidophorid® 
is suggested by the earliest known species of DipUmystns , 
the I). longicasUUvs from the Lower Cretaocous of Bahia, 
Brazil. The ventral and dorsal ridge-scutes of this species 
are evidently a direct inheritance from some Ganoid. 
Although most of the ventral scutes resemble those of the 
later species of Diplotnystu*, Clnprn and related genera, 
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those behind the pelvic fins are expanded into plates which 
are rather like rhombic ganoid scales. A similar expan¬ 
sion is observed in the ventral scutes of the Lower Creta¬ 
ceous Clupeoid Scotnhroclupenides * from Ilh£os, Brazil. 
As no ridge-scutes are known among the I^eptolepidse, and 
as they are sometimes found among the Pholidophoridae, 
the latter appear to be the most likely ancestors. Archaso - 
mesne, a Pholidophorid from the Jurassic of Australia, is 
worthy of comparison. 

Another group of Teleosteans of which the skeleton is 
in many respects very primitive is that of the Ostariophysi. 
Unfortunately, however, most of these are freshwater 
fishes and they are unknown among fossils until the Eocene 
Tertiary. The .Jurassic or Lower Cretaceous Lycoptem 
bears some superficial resemblance to a generalised 
Ostariophysid. By definition it is one of the Leptolepids, 
but according to T. D. A. Cockerell (i) its scales differ 
from those of other members of this family and are very 
similar to those of the existing Cyprinid Phoxinus. Here 
again, therefore, there is a suggestion of a link between 
the Jurassic Ganoids and another Teloostean group, the 
Ostariophysi. The varied fate of the basal fulcra of the 
fins in this group is interesting. In certain Cyprinids the 
basal fulcra of the dorsal and anal fins are modified into 
three or four spines, of which the hindmost is longest, 
stoutest and serrated on the hinder border. In many 
Siluroids the basal fulcra are reduced in number, only one 
remaining as a large serrated spine, though that of the 
dorsal fin has a short rudiment of a spine in front. 

The Apodes or Eels are already well differentiated 
among the Upper Cretaceous fishes, they merely retain as 
ancestral characters a separate caudal fin, which is rounded, 
and occasionally (Anguillavus) the rudiments of a pair of 
pelvic fins which are diminutive (8). There is no definitive 
indication of the group of Jurassic Ganoids from which 
they were derived, but it has been noted that the scales 
of the modern Anguilla, bear much resemblance to those 
of the Macrosemiid Enchelyolepis (6). 

* The small Clupeoid from the Lower Cretaceous of Ilh6os, Brazil, 
which I named Scomhroclupea tcitiato, is evidently a dose ally of 
Scvmbroclupea, but it may best be referred to a distinct genus to be 
called Scombroclupeoides. It is separated from Scombroclupea by its 
expanded ventral ridge-scales, of which seven behind the anal fin are 
in spaced series, 
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The other elongated Upper Cretaceous fishes of the 
families Dercetidae, Halosauridae, and Notacanthkte ex¬ 
hibit no special resemblance to any known Jurassic 
Ganoids, and in the absence of allies among the Lower 
Cretaceous fishes their relationship,cannot even be sur¬ 
mised. 

The rapacious fishes of the family Enchodontida? might 
well be derived from some Jurassic Ganoids of the family 
Eugnathidac. Like these fishes they have the most power¬ 
ful dentition on the inner arch of the upj>er jaw, while 
their premaxilla tends to become antero-posioriorly ex¬ 
tended. They have lost the regular covering of rhombic 
Ganoid scales, but a single row persists along the lateral 
line and there are often two or three ridge-scutes on the 
back behind the head. A pair of large post-cleithral plates 
also sometimes remains on the hinder edge of the pectoral 
arch. The Enehodontidae seem to be related to the con¬ 
temporary primitive Scopelida? (Myctophida*), which are 
numerous in the Upper Cretaceous fauna. 

The Aoanthopertygian Teleosteans are remarkable for 
the varied and sometimes extreme development of the 
basal fulcra of the dorsal, anal and pel vie fins. As already 
mentioned, no Lower Cretaceous links between these 
Teleosteans and the Jurassic Ganoids have hitherto teen 
discovered. There are also no gradations between them 
and the less specialised physostomous Teleosteans. It may, 
however, be observed that among the Jurassic Ganoids the 
family of Semionotida© exhibits unusually strong basal 
fulcra in the dorsal and anal fins. Some of these Ganoids, 
such as Lepidotus , are also noteworthy for the strong 
fixation of the premaxilla, which is articulated with the 
skull by an anterior ascending process, and in later sjiecies 
is extended to form the greater part of the tooth-bearing 
edge of the upper jaw. The maxilla in this case becomes 
a comparatively thin lamina of bone of which not more 
than the anterior half bears teeth. It is possible, therefore, 
that future discoveries may show some connection between 
the Cretaceous Aoanthopterygians and the Jurassic 
Lepidotw -like Ganoids. One Upper Cretaceous Acan- 
thopterygian at least, the deep-bodied Aipichthys , retains 
a series of abdominal ventral ridge-scutes whioh seems to 
have been inherited from a rhombic scaled fish. Most of 
the Upper Cretaceous Aoanthopterygians belong to the 



the Beginning of the Teleostean Fishes. 911 

Berycoids and allied families, which arc recognised among 
existing fishes as the most primitive members of their 
group. In some of these fishes, such as Pycnosterinx , the 
basal fulcra of the dorsal and anal fins are still pressed 
together and not much modified. In one genus, Platy- 
cortnvs (fig. 3), the last fulcrum only has changed into 
a long, simple fin-ray which is articulated in its distal 
portion. In Hoplopteryx (fig. fi) the basal fulcra of the 
dorsal and anal fins have become powerful spines, which 
are a little spaced. In some other Upper Cretaceous Bery¬ 
coids the fin-spines are more numerous, and may result 
either from an increase in the mini tier of the basal fulcra 
or by the modification of some of the anterior fin-rays 
into spines. That the dorsal spines in the Aoanthoptery- 
gians do originate from these two sources is shown by the 
Upi>er Oetaceous genus Pharnmcirhfhys (fig. 7), in which 
the basal fulcra are represented by a single bartied spine 
and the foremost five rays of the fin are spinous in their 
basal half though retaining a divided fiortion distaily (the 
so-called filament). Pharmacichtkys is not a Beryeoid, but 
seems to be ancestral to another series of Acanthoptery- 
gians, the Chaetodonts and Balistids. A still more ad¬ 
vanced Acanthopterygian type is the Upper Cretaceous 
Perooid Pate roper c a (fig. 4). This has a primitive dorsal 
fin in which the first three basal fulcra are short stout 
spines, while the following two fulcra have been modified 
into simple rays with an articulated distal portion. It will 
be noted that the simple articulated rays both in this fish 
and in Platycormus are similar to those which represent 
the basal fulcra in the Clupeoid Ctenothrissidee. The 
occurrence of Pateroperca in a Cretaceous fauna shows that 
the existing deep sea elongated Percoids, such as Lopho- 
latilvs , are more likely to be primitive than degenerate 
forms. The unique Upper Oetaceous Protohranui (8) from 
Mount Lebanon belongs to another Acanthopterygian 
series, which apparently ends in the Bramida* of to-day. 
It displays w f ell the degenerate remains of Ganoid flank- 
scales which are observed in the existing fishes of this 
family. The Upper Cretaceous Acanthopterygians there¬ 
fore fore-shadowed the diversity which they were destined 
eventually to attain. 

Prom these considerations it is evident that no further 
progress can be made in studying the early evolution of the 
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Teleosteans until large series of well-preserved fossil fishes 
have been discovered in Lower Cretaceous formations. It 
can only be said that the changes in the alimentary canal, 
heart, and optic nerves, which led to the coming of the 
Teleosteans, provided an impulse to very rapid and varied 
developments. 
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LXXII.— Descriptions and Records of Bees.— CLXXXVII1. 
By T. D. A. Cockerell, University of Colorado. 

Nomia albicauda Cockerell. 

Uganda : Nagunga (C. C. Gowdey). 

Nomia alicem Cockerell. 

S. W. Afrioa: Okahandja, 1928 (Turner). Also a variety 
of this, or possibly of N. megacantha, from the same 
place, having no red spot on mesonotum. 

Nomia anomaia (Kirby). 

Kibwezi: (Dr. Van Someren). 
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Nomia attemcUa, sp. n. 

I have a series of perplexing forms from Nyasaland, 
which may be separated and compared with some others, 
as follows:— 


Females. 1 . 

Males. 4 . 

1. Hind tibi«s dear red, basilars i black ; stigma 

light red; apical cloud of wings strongly 

defined. peromata Ckll. 

Hind tibiae not thus red ; wings with no 
distinct apical cloud. 2 . 

2. Hind basitarei long ; first tergite with a nar¬ 

row but very distinct reddish apical band ; 
basal nervure nearly straight except at 
lower end. where it is curved. rufosignata Ckll. 


Hind basitarsi short and broad ; first tergite 
without such a band ; basal nervure arched 3 . 

3. Bands on tergi tea 2 to 4 broad and fulvescenfc. fulvohiria Smith. 
Bands on tergites 2 to 4 narrow and whitish natalente Ckll. 

4. Hind femora black, their tibiae and tarsi 


entirely yellow. alternate Ckll. 

Hind tibiae at least largely black. 5. 

5. Apical part of hind femora, or at least apical 

margin, red. <1. 

Hind femora black. 8. 

6 . Seoond and following tergites densely 

covered with pale hair. heterocera Ckll. 

Tergite not so covered, but with bands.... 7. 

7. Apical cloud of wings very distinct; 

flagellum dark. orientate (Friese) (dot. 

Apical cloud of wings evanescent; flagellum [Friese).. 

red beneath. heterura Ckll. 

8 . Flagellum dark; first tergite with no band 

(Katanga). oapeneitt (Friese). 

Flagellum bright red beneath. 9. 

9. Larger : middle femora largely red. ntfoeignata Ckll. 

Smaller : middle femora black . fiavitareis Friese. 


In matching the sexes, 1 have been guided by a wmaH 
but apparently important character of the venation. In. 
N. aUernata the lower section of the basal nervure is 
regularly and conspicuously arohed, but in N. rufosignata 
it is long and practically straight, except at the lower end, 
where it is abruptly bent. The sexes are in oomplete 
agreement in respect to this character. N. natalenais, 
flamtursis and orienialie show the arohed type; N. capevuri* 
and heterura are somewhat intermediate. In all these 
bees the seoond submarginal cell receives the recurrent 
nervure very near the end, exoept in N. orientalis and 
N. heterura, in which it is not so near the end. ' 

Ann. A Mag. N. Hitt. Ser. 11. Vol. ix. 63 



















*14 Mr. T. D. A. Cockerell —Descriptions and 

A related speoieB is N. fulvipes Friese, which (male) has 
the following characters :—length about 9 nun., anterior 
wing 7-7 black, with the tibiae and tarsi light yellow; 
face broad, with dense slightly flavesoent hair ; mandibles 
■dark ; vertex broad and dull; hair of thorax dull whitish, 
short and scanty dorsally; mesonotum polished and 
strongly punctured ; soutellum binodose ; area of meta¬ 
thorax a narrow band, crossed by plicae ; posterior face of 
metathorax shining, exposed; tegulae red, not enlarged, 
with a pallid lobe in front; wings hyaline, with a distinct 
apical oloud; stigma large, very pale yellow; basal 
nervure straight except lower end, falling a little short of 
nervulus; second submarginal cell very broad, receiving 
recurrent nervure not far from end; third submarginal 
very broad on marginal; hind femora robust, but not 
greatly swollen, with a. tooth beneath ; hind tibia} broad¬ 
ened apicaily, but otherwise simple ; abdomen moderately 
shining, finely punctured, first tergite very broad ; tergites 
with rather narrow faintly fulvescent hair-bands, on first 
failing in middle ; second sternlte with a flattened, semi¬ 
circular light brown area. This description is based on a 
male from Bothaville, Orange Free State, sent by Friese. 

N. aUemata, sp. n., may be compared with N. fulvipes, 
but is distinct by the following characters :—length about 
12 mm.; anterior wing 7-6; head longer, face nar¬ 
rower, but orbits less converging below; tongue very long 
and slender ; flagellum very long, dark reddish beneath ; 
thorax above with short dense fulvous hair; soutellum 
densely hairy •; area of metathorax a narrow band, shining 
in middle, failing at sides ; hind femora very hairy, much 
more robust than in N. fulvipes, but much less so than 
in N. rnlpina Gerst.; hind tibia very broad; hind tro¬ 
chanters with a tubercle; no pale area on second sternite. 
The stigma is muoh smaller than in N. fulvipes. The 
yellow hind tibia contrast strongly with the black femora. 

Nyasaland: Mlanje, Feb. 27, 1913 (8. A. Neave). 

A female, taken by Neave at Mlanje, April 23, 1913, 
was at first referred to this species, but on more careful 
comparison was found to belong to N. fuivohirta Smith. 

Nomia interstitinervis auricaitda Cookerell. 

S.W. Africa: Okahandja (Turner). 



Records of Bees . 


915 


Nomia breviatigma , sp. n. 

—Length about 12 mm., anterior wing 9. 

Robust, black, with the hind tibiae and basitarsi red 
(the basitarsi more or less blackened at end), but so 
densely hairy that the surface can hardly be seen; face 
broad, covered with dull white hair ; mandibles faintly 
reddish in middle ; flagellum short, bright red beneath; 
mesonotum and scutellum shining and strongly punctured 
on disc ; area of metathorax a transverse band, crossed 
by ridges ; posterior truncation with thin short, hair ; 
sides of thorax with dense, coarse, dull white hair, dorsum 
with thin pale greyish hair ; scutellum swollen, with a 
median channel, but not bigibbous ; tegulae elongate, dark 
brown ; wings dusky, darker apioally ; stigma and ner- 
vures dark brown, the stigma very short, and obtuse ; 
basal nervure meeting nervulus ; second submarginal cell 
broad, receiving recurrent nervure beyond the middle ; 
hair on inner side of hind basitarsi bright orange, on outer 
side white ; abdomen broad, moderately shining, rugosely 
punctured, the depressed margins of the tergites (which 
are more or less reddish) covered with white tomentum, 
on first tergite confined to the sides, on second failing in 
middle ; hair at apex of abdomen red. 

Nyasaland: Ruo Valley, 2000 ft., Bee. 14, J913, three 
( S . A . Neave). 

This belongs to a group of species with very small 
stigma ; from N. margivata Friese it differs by the red 
hair at end of abdomen, and the dark stigma, tegulss and 
mandibles. From N. montana (Friese) it differs by the 
hair of thorax above not being fulvous, and the greater 
size. It is much larger than N. viridarii Ckll., which has 
a much longer stigma. In Strand’s table it runs near 
the larger N. sansibarica Strand. 

Nomia chilwicola , sp. n. 

—Length about 9 mm., anterior wing nearly 8 . 

80 similar to N. chiromensis Ckll,, that I took it for the 
;same, but it is distinctly larger and more robust, and the 
inesonotum is shining, with distinct separated punctures, 
and the three impressed lines in front are very distinct. 
Tn chiromensis the meBonotum is dull, and not trilineate. 
Other characters of N. chilwicola are: — faoe broad, densely 

«** 
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covered with dull white hair ; antemue black; soutellum 
with abundant slightly fulvesoent hair ; metathorax hairy, 
the basal area broadly triangular, glistening, with coarse 
plicae; tegulse not enlarged, blaok; wings yellowish 
hyaline, not darkened at apex; second submarginal cell 
very broad, receiving recurrent nervure a little beyond 
middle ; hind tibi® said basitarsi very hairy, reddish, the 
baeitarsi with a very large black area about the middle ; 
abdomen with broad bands of dense fulvous tomentuih, 
on third and fourth tergites narrowing laterally, on first, 
which is shining, very broad at sides, but failing in middle. 

Nyasaland : S.W. of Lake Chilwa, Jan. 9 and 12. 1914, 
three (S. A. Neave). 

This may perhaps be the female of H. chiromensis, 
though the wings are darker, and the impression one gets 
is of a distinct species. 

Nomia capensia (Friese). 

Nyasaland : Mlanje and S.W. of Lake Chilwa (Neave). 

In Ann. Mag. Nat. Hist., Sept. 1931, p. 279, I gave a 
table in which T tried to separate the various forms whioh 
have been confused under N. tridentata Smith. From the 
Katanga Mission, near Elizabethville, I have both sexes 
of a form in which the wings are hardly at all reddened, 
but have the outer margin broadly and conspicuously 
darkened. I have considered these to be capensia, but in 
respect to the wings they agree with the form orientolia 
Friese, as shown by a specimen received from Friese. A 
male form from Bogoro, Belgian Congo, July 10, 1914 
(if. Bequaert), has similar wings. But males from 
Lubumbaehi (if. Beqmert) vary, and some have strongly 
reddish wings, without the darkened border (agreeing with 
the capensia of my table). I cannot make out that they 
represent a different species. 

Nomia wdlmani Cockerell. 

Belgian Congo : females taken by Michael Bequaert at 
Eliza bethville and Lubumbashi, and by Joseph Bequaert 
at Bogoro, differ from the type by the distinctly red 
tegul®, and perhaps represent a distinct race. The wings 
are dusky throughout, whereas in type N. wdimani this 
apical margin, beyond the oells, is broadly darkened. 
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Nomia whitfiddi, Bp. n. 

<f.—Length about 7 mm., anterior wing about 6*3. 

Black, with bright ferruginous legs; head broad, eyes 
black, orbits converging below; mandibles pale reddish, 
dark and shining at end ; face and front densely oovered 
with pale, slightly yellowish hair; antennae only mode¬ 
rately long, the flagellum dusky red beneath ; mesonotum 
dull, feebly shining, with short, hair only distinctly visible 
in lateral view, and a distinct border of pale tomentum all 
around, except at sides anteriorly ; soutellum dull, simple, 
unarmed ; postsoutellum densely covered with dull white 
tomentum; metathorax tomentose, the bare basal area 
rugulose, forming a broad triangle ; tegulse not enlarged, 
pale reddish; wings hyaline, slightly dusky at apex ; 
stigma large, red ; nervures reddish, basal nervure rather 
strongly arched, falling a little short of nervuluB ; second 
submarginal cell very broad, receiving recurrent nervure 
a little beyond middle ; hind femora robust, simple ; hind 
tibiae broadened at end, with a projecting point anteriorly; 
abdomen robust but not very broad, the first tergite seen 
from above showing about half a circle ; abdomen mode¬ 
rately Bhining, the apical depressions of tergites pallid, 
forming conspicuous bands, which are tomentose at sides ; 
apex with long hair ; apical region beneath clear red. 

Sudan : Talodi, Aug. 6 , 1929, on cotton (F. Whitfield). 

A distinct speoies, because of the dear red legs. In 
Strand’s table it runs nearest to N. zuala Strand, but that 
differs in the colouration of legs and antenn*. In my 
tables it falls near N. phenacopoda Ckll., but the hind 
legs are quite different. 

Nomia tangensis Cockerell. 

Mombasa (J. Bequaert). 

Includes the male, which is new. There is a conspicuous 
bapd of light hair before the scutellum, not present in 
N. anomala. 

Nomia tectula, sp. n. 

<J.—Length about 7*2 mm., anterior wing 5-7. 

Black, with very light reddish tarsi, knees reddish, 
anterior tibiae reddish in front on apical half, hind tibiae 
reddish at extreme apex ; mandibles black; face and front 
densely covered with pale yellowish hair; antennae not 
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very long for a male, flagellum obscurely reddish beneath ; 
mesonotum, soutellum and postscutellum covered with 
fine fulvescent tomentum, partly denuded on mesonotum 
in one specimen ; scutelluin obtusely bigibbous; meta¬ 
thorax tomentose, the basal area small, the centre with a 
narrow bare line descending from the area (in N . politibasis 
with a broad band); tegula? rather large, fulvous, with a 
dark base ; wings ample, hyaline, slightly dusky, with no 
apical cloud ; stigma large, very pale yellowish ; nervures 
very pale; basal nervure arched, meeting nervulus, 
second submarginal cell much higher than broad (very 
much broader in N. politibasis) , receiving recurrent 
nervure a little beyond the middle ; legs simple and slender, 
hind tibia? stout at. apex, but without a dentiform process ; 
abdomen highly polished, basal tergite broad, depressed 
hind margins of tergites pallid, covered with pale tomen¬ 
tum at sides ; fourth sternite bare. 

Zanzibar : Nazi Moja, Oct.~Dec. 1924 ( U . J. Snell). 

There is a second specimen, which lacks abdomen. Very 
close to N. politibasis Ckll., but distinguished by the 
tomentum on upper surface of thorax, and the shape of 
the second submarginal cell. The mesonotum is dull, as 
in N . politibasis , not shining as in N. ligata Vachel. There 
is evident affinity with N. aurifrons Smith, from Sierra 
Leone, which has the flagellum red beneath, and is 
smaller. 


Nomia plebeia , sp. n. 

<J. Length about 7 mm., anterior wing 6*7. 

Moderately robust, with broad base of abdomen ; blaok r 
with the tarsi very pale reddish, front and middle knees 
reddish, but the hind knees hardly at all, the hind tibi» 
black to base ; face densely covered with faintly fulvescent 
hair ; antennae moderately long, black, the flagellum very 
faintly reddish beneath ; mesonotum and soutellum shin*? 
ing, thinly hairy, but a band of pale tomentum along hind 
border of mesonotum, resembling that on postsoutellum ; 
soutellum elevated but not bigibbous; metathorax hairy 
at sides, thinly so in middle, basal area a rather broad 
band, dull and finely rugose; tegulae not enlarged, but 
pointed behind, rather pale brown; wings long, hyaline^ 
a little dusky, faintly clouded at end ; stigma large, dusky 
reddish; nervures brown, basal nervure falling a little 
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short of nervulus; second submarginal cell large, about 
«p»ure, receiving recurrent nervure in the middle; hind 
legs very conspicuously hairy; abdomen moderately 
shining, hind margins of tergites pallid and shining, 
covered with hair at sides; fourth stemite with a large 
hairy patch. 

Katanga: Elizabethvillc, May 13. 1920 (Michael 
Bequaert). 

Very similar to a series of small black Nomia, separable 
(males) as follows :— 


Flagellum clear red beneath; etigma very 

pale (Sudan). nitdani Ckll. 

Flagellum dark, or, if distinctly red beneath, 
atigma not pale. 1. 

1. Anterior tibia; red ; no hair-band along hind 

margin of mesonotura (Zululand). robuttula Ckll. 

Anterior tibia at least largely black. 2. 

2. Robust; mesonotum dull, a little shining 

on disc posteriorly (Aliwal North). pulchella Kriese. 

Mesonotum shining. 3. 

3. Larger: wings with a dusky apical cloud... pltbia Ckll. 
Smaller : wingB with no such cloud (Lubum- 

bashi)_,. humilis Ckll. 


Nomia humilis , sp. n. 

tJ.—Length 6 mm., anterior wing 5-2. 

Black, with dusky brown stigma and very pale reddish 
tarsi. 1 had at first referred this to N. plebeia , but it is 
smaller, and differs thus :—wings much shorter, and with 
no traoe of an apical cloud ; stigma much smaller, though 
not very small; the shining soutellum conspicuously 
bigibbous, with a median groove ; flagellum red beneath ; 
tegulae smaller; hind tibise red at base, and narrowly at 
apex; area of metathorax large and triangular; hind 
margins of tergites darker. 

Katanga : Lubumbashi. March 8 , 1921 (. Michael, Be¬ 
quaert). 

There is no hair-band along hind margin of mesonotum, 
and the postsoutellum is not conspicuously hairy. There 
is also one from Elizabethville, April 29 (M. Bequaert), , 
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LXXIII .—Jurassic Lycopod Megaspores from the Qristhorpe 
Plant Bed. By Mabel Kendall, University of 
Reading. 

The megaspores described here were isolated by Prof. T. 
M. Harris from fragments of Middle Estuarine (Upper 
Bajocian) shale belonging to the Edwards and Wonnacott 
Collections from the Yorkshire coast in the Geological 
Department of the British Museum. The shale was dis¬ 
integrated by soaking in cold water, washed on wire 
gauze, dried, and the fossil plant material sorted in the 
dry state. Prof. Harris handed the specimens to me for 
description. 

Triletes sparassie Murray. (Fig. 1.) 

1939. Triletes aparasri* Murray, p. 400, text-figs. 3-4. 

Description. — T. sparassie is represented by nine speci¬ 
mens. Their diameter varies from 475-775/*, the average 
being about 590/* ; several of the spores are oval instead 
of round. The trilete Butures are typically about 240/* 
long, and their lips, although prominent, are not very 
conspicuous among the ridges on the spore surface. 
Arcuate ridges are absent and the region of the facets is 
not distinguished, the whole surface bearing strongly- 
developed plates and ridges winch bend and anastomose 
or end irregularly. These ridges are typically about 
50/i high. By transmitted light, the wall appears to be 
composed of a single layer about 30/* thick, on the surface 
of which the plates spring. These plates are composed of 
a much thinner layer of outicle. The whole substance of 
the spore-wall is composed of very minute granules. 

In one abnormal specimen the ridges were less 
developed, being only 8 /* high; in another they were 
normally developed on the distal surface, but smaller in 
the region where the facets should be. 

, Discussion .—The present specimens agree well with 
those described by Murray (1939); the characteristic 
ridges being exactly similar. The range of size is slightly 
greater than that given by Murray (390-580/*), but there 
is no reason to suppose that the average size is different. 
It is interesting to note that Murray’s specimens came 
from the Midlands, and appreciably younger rocks (Upper 
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Estuarine, a stage of the Bathonian). This species may 
thus prove to be of widespread occurrence, and part at 

Kig, 1 . 




TriUties tparaaai* j V. 26836. x 100. 

Ja A, the trilot© ridge* are seen near the top ; B ie the dor*al eurfeee. 

least of its time range is established. It may well prove 
to be a stratigraphically useful fossil. 
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On Jurassic Lycopod Megaspores . 

Triletes cyUaria , sp. nov. (Fig. 2.) 

Diagnosis .—Megaspore shape nearly spherical, diameter 
410-500 p. Trilete sutures typically 200 p long, lips oon- 

Fig. 2. 




TrileHs cyUaria ; V. 26839. X100. 

Type-specimen. A, ventral surface ; B, dorsal surface (slightly 
cracked at one point). 

t 

spiouous, about 22p wide. Arcuate ridges'.not present, 
fboetB not distinguished. Whole surface unifbrinfy 
marked with shallow rounded polygonal pits separ^tec^ 
by ridges about 10 p wide. Surfaoe of pits and also o^ 
ridges minutelyrugose. In optical section wall apparently 
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composed of a single layer, about 14/ut thick at the bottom 
of the pits, 25 p at the ridges between the pits. In profile, 
pit is saucer-shaped; the ridge between adjacent pita 
forms an angle of 90°~110°. 

Discussion and comparison. —The specific name is from 
the fungus Cyttaria , which is similarly pitted. It is 
represented by four very similar specimens. 

T. cyttaria belongs to a group of Mesozoic meagspores 
with pitted or reticulately thickened walls. The most 
similar of these is T . rexargtrdeus Harris (1935), a Rhaetic 
spore, in which the size is, however, usually greater, the 
pits deeper and thus much more distinct by transmitted 
light, and the trilete lips relatively narrower. In T. 
areolatus Harris (Lower Liassio) an additional difference 
is that the ridges between the pits are narrower, and in 
7\ erlanssoni (Miner) ~ Selaginellites erlanssoni Miner 
(1932), a Cretaceous megaspore, the ridges appear to be 
still narrower. The spores mentioned by Black (1929) 
differ in being much larger. 

Works Quoted. 

Blauk, M. 1929. ' * Notes on tho Flora of the Upper Estuarine Series.*’ 

Quart. Journ. Ueol. Soe. vol. lxxv. p. 418. 

Hahuik, T. M. 1935. ” The Fossil Flora of Soorosby Sound, Eaat 

Greenland.” Part 4. Medd. om Gr^nland, exii. p. 1. 

Minkk, E. L. 1932. ” Megaspores ascribed to Selayinellit*# from the 

Upper Cretaceous Coals of Western Greenland.” «1oum. Wash. 
Acad. Sci. xxii. p. 497. 

MtTBHAY, N. 1939. ” The Mioroflora of tho Upper and Lower 

Estuarine Series of the East Midlands.” Geol. Mag. p. 478. 


LX7 — A few new Species of the Scarabseid Subfamily 

Hybosorinse ( Coleoptera ). with a Key to the Genus 
Phaeoohroops. By Gilbert J. Arrow, F.Z.S.. F.R.E.S. 
British Museum (Natural History). 

Singe the publication in 1912 of the Catalogue (Junk, 
Berlin) of this little group, compiled by myself, 30 addi¬ 
tional species have been described in the same number of 
years. Five more Oriental species are added here, three 
of them collected in Borneo by Messrs. B. M. Hobby and 
A. W. Moore during the Oxford University Expedition, 
in 19)12, bringing the total for the subfamily to 142 speoies. 
A few of the catalogue names will probably be found to be 
synonyms. 
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( Pheeockrous nanus, ap. n. 

Deep reddish ohestnut, with the legs and lower surface 
yellow, the elytra sometimes dark brown ; elongate-ovate, 
convex, the head and pronotum smooth and shining, the 
elytra closely punctured and scarcely shining. Clypeus 
broadly semicircular, ooarsely granular or rugose, forehead 
irregularly punotured. Pronotum minutely and sparingly 
punctured, the sides gently rounded, not flattened nor 
fringed. Elytra olosely and rather strongly punctured, 
without striae or costae, some of the punctures forming 
incomplete longitudinal series, the outer margins not 
flattened, fringed only with short scattered setae. Front 
tibia bearing three strong lateral teeth and a few minute 
denticles. 

Length 6-6 mm. 

Benoai, : Ghapra ( Mackenzie). 

Bihar : Pusa (•?’. Bainbrigge Fleteher, June-August). 
Taken at light. 

It is rather remarkable that, contrary to the usual pro¬ 
portions observed in the group, only three males were 
taken amongst over fifty specimens. The species is an 
unusually small one and peculiar for its irregularly punc¬ 
tured elytra and the similarity of the two sexes. The 
males are distinguishable only by the cleft claws. The 
Chinese P. rvfua Pic, of the same small size, appears to be 
a related species. It is described as pale red in colour, 
with a punctured head, flattened margins to the pronotum 
and striate-punctate elytra. 

PhsBochridiva cinereicoltia, sp. n. 

Black above and deep red beneath, the entire upper 
surfaoe evenly and olosely punctured, the head and pro¬ 
notum deeply and very densely, producing a very dull 
■appearance, the elytra bearing regular longitudinal rows 
of shallow umbilicate punctures and very shining. Body 
very convex, rather short, the pronotum rather narrow, 
the sides and base gently curved, the elytra strongly 
xpunded at the sides and rapidly dilating from the base. 
Legs slender, the front tibia armed with three long sharp 
teeth placed rather dose together. 

. Length 8 mm.; breadth 4*5 mm. 

Bornbo, Sarawak: foot of Mt. Dulit, junction of riven 
Tin jar and Lejok (Oxford Univenity Expedition, Septem¬ 
ber and October). 
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Specimens were taken in some number, attracted by 
carrion as well as by light. The speoies evidently re¬ 
sembles the Sumatran P. derasua Har., but differs from it 
in the absence of a longitudinal depression upon the 

S onotum. The sutural angles of the elytra are only 
jbly toothed and there is no smooth unpunctured area 
near the base in any of the specimens. (This feature 
appears to denote the female sex.) The dull surface of 
the densely punctured head and pronotura is in strong 
contrast with the shining elytra, which are very convex, 
rather short and strongly dilated behind. They are 
shorter than those of P. haroldi Fairm., which, like 
P. uniformis Arrow, is of a bronzy red colour. Tt is pro¬ 
bable that P. bende.ritte.ri Pic is synonymous with the last, 
described throe years previously from the same looality. 

Micropheeochroops peninsubiris , sp. n. 

Testaceous yellow beneath, dark brown above, with the 
anterior part of the head, the lateral margins of the pro- 
notum and sometimes a narrow median longitudinal line, 
sometimes also the extremities of the elytra, yollow; the 
whole upper surface shining and,except upon the scuteUum, 
rather evenly but not very closely punctured with large 
shallow circular pits, each bearing a long erect seta. Head 
a little hollowed in front, with a prominent ridge in front 
of each eye, the labrum narrowing to its front edge, where 
it bears a small erect tubercle, extremity of the mandibleB 
with a long sharp inner tooth and a short outer one, the 
elypeus strongly punctured and straight in front. Pro- 
notum about twice as wide at the base as its length, the 
sides almost straight, the front angles produced, the hind 
angles a little blunted. Soutellum long and narrow, with 
the apex rounded. Elytra very convex, dilating from 
the shoulders to past the middle and broadly rounded 
behind. 

Length 4-5-5 mm. 

Malay Peninsula, Perak : Jor Camp, 2,000 ft. (E. 
Seimund , August). Three specimens. 

This species probably resembles the genotype* M. 
hirtvius Pic (Tonkin) rather closely. It is not testaceiu, 
supra medio brunneeeens, being very dark brownish black 
above, with the front of the head and the sides of the 
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affords little information as to the appearance of the 
Tonkin species, the only one hitherto known. 

Microphseochroops laetus, sp. n. 

Testaceous yellow, with the head, pronotum and legs 
dark red rad the elytra black, with a bright yellow tri¬ 
angular basal area, its apex at the middle of the suture 
but its limits not sharply defined. The scutellum also is 
pale. Upper surface very convex, shining, with large but 
not very numerous round umbilicate punctures, absent 
from the base of the pronotum, each bearing an erect 
hair. Head elevated in the middle between the eyes and 
a little hollowed in front, narrowing sharply from the eyes 
forward. Labrum fused completely with the olypeus, 
very smooth, bearing a recurved tooth at the front margin. 
Pronotum about twioe as wide at the base as its length, 
with the sides gently rounded, the front angles sharp and 
the hind angles blunt. Scutellum hollowed, punctured 
and very blunt. Elytra short, very convex, with wide 
flat outer margins. 

Length 4 mm. 

Borneo, Sarawak: Mt. Dulit, 4,000 ft. (Oxford Univer¬ 
sity Expedition, October). A single specimen was found 
in primitive forest. 

In addition to its different ooloration, M. laetus is rather 
smaller than M. peninaularis, more convex and more 
shining, the punctures upon the upper surface being less 
numerous. The head is almost, smooth in front, the sides 
are less produced before the eyes, the labrum is not distinct 
from the olypeus and the mandibles are acutely incised 
and sharply bidentate. The sides of the pronotum are 
more rounded. 

PhtBochroops punctulatus , sp. n. 

Brownish black, clothed with reddish hair and setts; the 
sides of the prothorax and elytra and the tibia fringed 
with long stiff hairs. ‘Body pyriform, convex, densely 
punctured above and not shining. Head and pronotum 
strongly and evenly punctured, the olypeus long, parallel- 
sided and rounded in front. Pronotum strongly trans¬ 
verse, broadest at the base, with the hind angles fairly 
sharp. Elytra densely oovered with horseshoe-shaped 
punctures, the sutural margin and three disooidal costa 
sharply elevated, the latter hearing numerous erect seta. 

Length 10-11 mm.; breadth 6-7 mm. 
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Borneo, Sarawak: Matang (C. J. Brooks , July), Mt. 
Merinjak, 2,000 ft. (G. E. Bryant , May), Mt. Kalulong and 
foot of Mt. Dulit (Oxford University Expedition, Novem¬ 
ber). 

North Borneo : Kina Balu. 

This species resembles P. acuticollis Arrow, also from 
Kina Balu, but is smaller and the punoturation of the 
upper surface is finer and less confused. Tlie hairy cloth¬ 
ing is closer and shorter and the elytra! costae, instead of 
a few isolated punctures each bearing a long erect hair, 
bear numerous punctures with close short hairs. The 
costae are very sharp and distinct and the intervals very 
closely punctured. 

It is perhaps not quite impossible that this is P. gitteti 
Bend., which, like it, was foundat Matang. That is of similar 
size but is described as having the prothorax longer than 
wide, with its sides sinuate before the hind angles, and the 
elytra fringed only at the base. If the description is 
accurate it is unlike any other species of the genus. 

I believe that I formerly attached undue importance to 
differences in the eyes, which led me to distinguish a speoies 
called P. meniaweiensis. 1 now regard that name as a 
synonym of P. rattus. 

Types of most of the species of Phmochroops are in the 
British Museum, and the following key should provo useful 
for their identification. Four are unknown to me aqd are 
therefore omitted, viz., P. lansbergei Cand. (Java), 
silphoides Fairm. (Sumatra), gitteti Bend. (Sarawak), and 
angulatms Bend. (Palawan). It may ultimately be found 
that some of the forms can be best regarded as local 
races :— 


1 (16). lateral margins of the elytra fringed 

with long hairs, 

2 (3). Punoturation of the pronotum extremely 

fine and dense. opaciooUis Arrow. 

3 (2). Punoturation of the pronotum not ex* 

tremely fine. 

4 (7). Punoturation of the pronotum rough and 

uneven. 

6 (6). Elytra not densely punctured. cwrtulu* Sohm, 

6 (6). Efytra densely punotured. aoutiooUU Arrow. 

7 (4), Punoturation of the pronotum regular. 

5 (9). Pronotum rather narrow, its punctures 

coarse. indiou& Arrow. 

9 (8). Pronotum broader and punctures finer. 

Hkfli). Upper surface dull; hind angles of the 

thorax rather sharp. punot uftrt u s, sp. n. 


11 (10). Upper surface less dull; hind angles of 
the thorax very blunt. 
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12 (13). Head rugoaely punctured. penirmUaris Arrow. 

13 (12). Head separately punctured. 

14 (15). Thorax densely punotured. vtdpecula Arrow. 

16(14). Thorax not densely punctured, its 

median lino smooth. .7*00* Arrow. 

16 (1). Lateral margins of the elytra without 

hair-fringes. 

17 (IS). Elytral oosta^strongly elevated. recHcollis Pic. 

18 (17). Elytral costas"rather feebly elevated. 

19 (20), Lateral margins of the thorax rounded.. niastanutt Arrow. 

20 (19). Lateral margins of the thorax straight. 

21 (22). Larger. rattm r Arrow. 

22(21). Very small. bati+erutis Arrow. 


The minute Sumatran insect, Pantolasius vethi Lansb., 
seems to be related to Phmochroops but, according to 
the description, has a broad scutellum and very pro¬ 
minent eyes. Schmidt, in Wytsman’s ‘ Genera Inseotorum,’ 
part 150, has given non-serrate front tibiae as a distinguish¬ 
ing feature, but this is an error. 

Another anomalous genus attributed to the Hybosoruue 
is Brenskea Reitter (1914), formed for B. coronata Reitt., 
inhabiting Turkestan and Persia. Bpermohybosorvs testa - 
ceus Pic (1922), found in North Africa. Egypt and Pales¬ 
tine, evidently belongs to this genus. Specimens com¬ 
pared by M. de Peyerimhoff with the type of testacevs 
were collected in Arabia Nothing in Reitter’s description 
is inapplicable to these and it seems likely that all belong 
to one wide-ranging species. B. testaceus has been figured 
in Mem. Soc. Hist. Nat. Afrique du Nord, 1931, pi. 3, 
fig- 10, apparently from a female example. In the males 
Hie five head-processes are longer than in the females. 


BIBLIOGRAPHICAL NOTICES. 

On Growth and Form. By D’Aroy Wentworth Thompson- 
A New Edition. Pp. 1-1116, 2 plates, 554 text-figures. 
Cambridge: The University Press. Price 50s. net. 

This is a very remarkable book. The first edition was 
published in 1917, during the war that we used to call the 
Great. It quickly went out of print, and for a long time now 
it has been marked sa “ rare ” in secondhand book oataloguas 
and valued at ten times its published price, a very unoommqn 
fate for a modern scientific book. Now, amid the ilintrsnHuaa 
of another and greater war, the veteran author has produced a 
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second edition, revised and enlarged by about half its original 
bulk. The reasons for the great and continuing interest in 
the book lie partly in the merits of the work itself and partly 
in its subject. Very few men of science have Sir D’Arcy 
Thompson's power of expounding a complicated and unfamiliar 
subject in plain and pellucid language (not without patches 
of the true imperial purple), and no man of our time, perhaps, 
can move with the same ease and assurance round the whole 
circle of the sciences. At a time when the younger biologists 
seem inclined to shirk the* labour of acquainting themselves 
at first hand with the literature of their subject, his vast 
scholarship has provided a mine of references from which 
the least erudite can borrow at any rate the appearance of 
learning. 

The subject of the book is the dependence of organic form 
on the interplay of physical forces acting within the lifetime 
of the individual organism, and its first publication came at a 
time when increasing attention was being paid to this kk causal 
morphology ” as distinguished from the k historical morpho¬ 
logy ” which was the almost exclusive study of the period 
that preceded it. Just how far such interpretations may 
carry us in considering the shapes of shells, the bee's honey¬ 
comb, the vertebrate skeleton and a hundred other organic 
forms, is demonstrated with admirable lucidity in this book, 
and many biologists will be surprised to find how far it is ; 
but Sir D’Arcy Thompson is much too wise and much too 
experienced a naturalist to imagine that these interpretations 
will take us all the way. In the end “ the two-fold problem 
of accumulated inheritance and of perfect structural adaptati<*n 
confronts us once again and passes all our understanding." 
The dazzling discoveries of Mendelism and the facile explana¬ 
tions of Natural Selection seem only to lead us into blind 
alleys, and we are left face to face with the mystery of life 
itself. 

In the new edition various sections of the book have been 
considerably extended. The chapter on Rate of Growth is 
twice as long as before, and such subjects as the form of the 
bee's cell, the radiolarian skeleton, the mechanical con¬ 
struction of a bird, and Galileo’s principle of similitude are 
dealt with at greater length and with new illustrations. 

The Cambridge Press deserves congratulations for having 
given this important work a worthy setting in spite of the 
restrictions of war-time economy. W. T. C. 


4nn. d ? Mag. N . Hist . Ser. 11. Vol. ix. ^4 
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Larva 1 of Decapod Crustacea. By Robert Gurney. Pp. 

viii-f3()tf, 122 text-figures, J^ondon : The Ray Societv 

(Bernard Quaritch, Ltd ), 1942. Price 25*. net. 

In 193ft Dr. Gurney published in the Ray Society series 
an indexed “ Bibliography of the Larva3 of Decapod Crus- 
tacea.” He has now given in this volume a summary of our 
knowledge of the subject and, in particular, of the additions 
made to it in the remarkable series of memoirs which lie has 
published in the last twenty years. 

Although the general course of the larval development of 
Decapods has been known for a long time, there are still 
remarkably few cases in which the whole series of stages is 
known for a single species. Dr. Gurney’s researches have 
now made it possible, however, to define, with much greater 
precision, the main features of the series in a large number of 
genera throughout the principal families of the group. In the 
first part of the present volume he discusses the general 
questions suggested by the study of the larvte, such as the 
beaiing of the larval phases u}>on classiJication, pmcilogony, 
“ giant larvae ” and the like. He then describes the changes 
that the external characters and the various appendages 
undergo in the course of the larval life. In the second part 
the families of Docapoda are taken in order and the types 
of larvae characteristic of each are described. The text- 
figures, which are nearly all original, are admirably clear. 
There are many suggestions made by the author which 
deserve consideration from the point of view of the general 
zoologist* One such is the comparison between the Protozoea 
stage, which, in one form or another, is found in nearly all 
Decapod life-histories, and the first Copepodid stage of the 
Copepoda. The suggestion that the characteristics of the 
Copepoda are “ persistently larval rather than phylogenetically 
primitive M has often been mode before (Beurlen’s very 
superficial discussion, which Gurney quotes with approval, 
does not advance the subject very much), but the comparison 
with the Protozoea will require to be considered in future 
speculations on the phylogeny of the group. Gurney’s 
inclusion of the Euphausiaeea in the Order Decapoda is 
certainly justified, although his grouping of the remaining 
Decapoda under the new name Euaecapoda is less happy. 

This work has been issued in paper covers owing to war-time 
shortage of materials, but it is to be hoped that the disappear¬ 
ance of the familiar Ray Society binding is only tem^orary^ 
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